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GENERAL   REPORT. 


The  following  report  of  the  State  Board  of  Health  comprises  an 
account  of  its  general  work  during  the  year  ending  Sept.  30,  1897, 
and  of  that  which  relates  to  Water  Supply  and  Sewerage  for  the  cal- 
endar year  1897. 

This  first  portion,  paged  in  Roman  numerals,  contains  a  condensed 
statement  of  the  work  done  under  the  provisions  of  the  laws  defining 
the  duties  of  the  Board. 

To  this  is  appended  the  report,  in  brief,  already  presented  to  the 
Legislature  by  the  joint  board  consisting  of  the  Harbor  and  Land 
Commissioners  and  the  State  Board  of  Health,  upon  the  restoration 
of  Green  Harbor  in  the  town  of  Marshfield. 

The  second. part  of  the  report,  paged  in  Arabic  figures,  contains 
the  fuller  details  of  the  work  of  the  Board,  under  the  acts  relating 
to  water  supply  and  sewerage,  food  and  drug  inspection  and  the 
reporting  of  infectious  diseases. 

The  following  members  comprised  the  Board  in  1897  :  — 


Henky  p.  Walcott,  Chairman, 


Frank  W.  Draper. 
Hiram  F.  Mills. 
James  W.  Hull. 


Gerard  C.  Tobey. 
Charles  H.  Porter. 
Julian  A.  Mead. 


No  changes  have  taken  place  in  the  membership  of  the  Board  dur- 
ing the  year. 

iNrEcnous  Diseases. 

In  the  last  annual  report  a  brief  table  was  presented,  in  which  it 
was  shown  that  there  has  been  a  general  decrease,  with  a  fair  degree 
of  uniformity,  in  the  death  rate  from  the  principal  infectious  and 
preventable  diseases  in  Massachusetts  during  the  past  forty  years. 
From  a  maximum  of  93  deaths  per  10,000  living  from  these  causes 
in  the  five-year  period  1861-65  there  had  been  a  fall  to  47.1  per 
10,000  in  1895,  or  but  little  more  thaa  one-half.     In  1896  there  wa 
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a  slight  rise  to  48.1,  but  the  returns  thus  far  received  from  cities  and 
towns  for  the  year  1897  indicate  a  considerable  decrease  from  the 
figures  of  1896.* 

SmalUpox. 

The  outbreaks  of  small-pox  which  occurred  in  the  State  in  1897 
were  limited  to  the  first  half  of  the  year,  and  the  cases  which  were 
reported  to  the  Board  were  18,  10  of  which  occurred  in  Boston, 
2  in  Somerville,  2  in  Holyoke,  2  in  Cambridge,  1  in  New  Bedford 
and  1  in  Gloucester.  The  particulars  in  regard  to  these  cases  are 
detailed  in  the  following  table :  — 


Cases  of  SmcUl-pox  reported  to  the  Slate  Board  of  Health  in  1897^  under  the  Pro- 
visions of  ChapUr  138  of  the  Acts  of  1883. 
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*  The  oansefl  of  death  eaibraeed  in  the  term  **  principal  infectious  and  preventable  diteasee,**  ae  here 
•mployed,  are  •mall.poz,  measlea,  ecar let-fever,  diphtheria  and  croop,  typhoid  fever,  cholera  infantum, 
"nptlon,  whooping-cough,  dyeentery  and  child-birth. 
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The  following  table  presents  the  facts  in  regard  to  yaccination,  in 
its  relation  to  the  fatality  of  the  disease,  for  the  ten  years  1888  to 
1897  inclusive. 


Cases  and  Deaths  in  the  Vaccinated  and  Unvaccinated  in  Massachusetts 
(ISSS'97),  Ten  Years,  by  Ages. 
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From  the  foregoing  table  it  appears  that  the. fatality  of  small-pox 
in  the  vaccinated  was  6.3  per  cent.  Among  the  unvaccinated  it  was 
25.5  per  cent.  The  fatality  of  all  cases,  vaccinated,  unvaccinated 
and  doubtful,  was  16.7  per  cent. 

It  also  appears  that  no  vaccinated  child  under  one  year  old  was 
attacked  with  small-pox,  while  18  unvaccinated  infants  were  attacked, 
and  9  of  these,  or  50  per  cent.,  died  of  the  disease. 

Among  vaccinated  children  under  fifteen  years  of  age  there  were 
20  attacks  and  no  deaths. 

Among  unvaccinated  children  under  fifteen  years  old  there  were 
77  attacks  and  15  deaths,  or  19.5  per  cent. 

Among  vaccinated  adults,  or  persons  over  fifteen  years  old,  there 
were  120  cases  and  9  deaths,  or  7.5  per  cent. 

Among  unvaccinated  adults  there  were  71  cases  and  23  deaths,  or 
82.4  per  cent. 

It  is  also  worthy  of  note  that  42  school  children,  or  children  of 
school  ages  (five  to  fifteen  years)  were  attacked,  and  of  this  number, 
23,  or  more  than  half,  were  unvaccinated.     Out  of  this  whole  num- 
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ber  (42)  there  were  no  deaths.  This  being  the  period  of  life  in 
which  the  power  to  resist  fata!  attacks  of  disease  is  greatest. 

Out  of  the  whole  Dumber  of  adults  (120)  who  were  recorded  as 
haviDg  been  vaccnniited,  78,  or  65  per  cent.j  were  recorded  as  having 
beeo  vaccinated  in  infancy  only ;  and  it  is  safe  to  presume  that  the 
9  deaths  of  adults  occurred  among  this  class  exclusively. 

It  also  appears  that  alt  of  the  deaths  of  the  vaccinated,  9  in  num- 
ber, occurred  among  adults,  while  among  the  unvaccioated^  15 
deaths,  or  qearly  40  per  cent,  of  the  deaths  of  the  unvacciuated, 
occurred  among  children  under  ten  years  of  age. 

These  facts  show  unmistakably  the  saving  of  child  life  by  means 
of  vaccination. 

Small-pox  m  Other  States,  —  If  any  conclusions  can  be  main- 
tained with  reference  to  the  prevalence  of  small-pox  in  other  parts 
of  North  America,  from  the  occa.^ioDul  reports  which  have  been 
received  in  compliance  with  the  resolutions  adopted  at  Toronto  in 
1886,  it  would  appear  that  smsill-pox  prevailed  very  slightly  in  14^97. 
The  following  are  the  only  cases  which  have  been  reported  during 
the  year  1897,  under  these  resolutions  :  — 


III  Connecticut,  one  case  in  Februury  imd  one  io  Dpeember, 

In  New  York,  two  cases,  oue  in  February  and  one  in  March* 

In  Miehj^an^  four  cases  in  October* 

In  Oatftdo,  one  case  in  AugiJsL 

la  Quebec,  thirty  cases  in  the  last  half  of  the  year. 


Notice  was  also  received  from  the  immigration  office  at  the  port 
of  New  York  of  the  existence  of  cases  of  snmll-pox  on  the  steamers 
*«Southwick,"  **  Phenicia"  and  "  Edam/*  and  information  was  for- 
warded to  the  health  officers  of  each  of  the  cities  and  towns  in 
Massachusetts  to  which  immigrants  from  these  ships  were  destined* 
This  enabled  the  health  authorities  of  these  places  to  keep  those 
persons  under  surveillance  and  to  vaccinate  all  persons  in  the  houses 
where  they  were  lodged. 

Typhoid  Fever. 

The  death  rate  of  any  community  from  typhoid  fever  is  a  most 
important  .index  of  the  sanitary  condition  of  such  community* 
While  a  high  death  rate  from  this  cause,  continuing  for  a  t^hort 
period  and  affecting  a  limited  portion  of  the  community,  may  be  due 
to  an  infected  milk  supply,  or  some  other  unsanitary  local  condi- 
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tioDs,  a  persistently  high  typhoid  death  rate»  recarring  year  after 
year,  usually  indicates  a  polluted  water  supply.  This  fact  has  been 
very  clearly  shown  in  the  reports  of  the  past  ten  years  with  reference 
to  the  cities  of  Massachusetts. 

For  convenience  of  reference  the  table  of  death  rates  of  cities  from 
this  cause,  which  was  published  in  the  twenty-eighth  annual  report 
(1896),  is  repeated  in  this  report,  with  the  added  figures  for  1897, 
so  far  as  they  are  obtainable  at  the  date  of  publication.  The  arrange- 
ment is  the  same  as  that  which  was  presented  last  year,  that  is,  by 
five-year  periods,  the  cities  having  the  highest  typhoid  death  rate 
being  placed  at  the  top  of  the  list  in  each  period,  and  the  others  fol- 
lowing in  their  order,  those  having  the  lowest  rate  being  placed  at 
the  bottom. 

The  sum  of  the  deaths  from  typhoid  fever  in  these  cities  in  1897 
was  less  by  61  than  that  of  1896  in  the  same  cities,  and  the  death 
rate  was  reduced  from  2.90  per  10,000  to  2.47. 
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Dtaihs 

from  Typhoid  Fever  in  Massachusetts  Cities 

(,1896  and  1897). 
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In  the  foregoing  table  the  cities  are  arranged  in  the  order  of  their 
typhoid  death  rates  for  the  year  1897.  The  cities  of  Haverhill  and 
North  Adams  remain  at  the  top  of  the  list  in  both  years. 

Diphtheria. 
An  encouraging  feature  in  the  study  of  the  prevalence  of  infectious 
diseases  in  the  State  is  the  decline  both  in  the  mortality  and  in  the 
fatality  from  diphtheria.  The  deaths  and  death  rates  in  the  three 
years  1894,  1895  and  1896  from  diphtheria  and  croup,  were  as 
follows :  — 
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Teas. 

Deaths. 

8. 

Death  rates 

per  10,000 

LtTlng. 

4. 

FaUUtT  (Per 
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1894, 

1895 

1896,  

1,801 
1J84 
1.677 

7.4 
7.1 
6.6 

27.9 
18.9 
16.1 
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The  foregoing  figures  need  explanation.  It  is  imposaible  to  state 
how  much  of  the  decrease  in  columns  2  and  3  is  dye  to  improved 
methods  of  treatment  and  how  much  is  due  to  those  unexplained 
variations  in  the  death  rate  from  infectious  disease  which  appear  in 
every  table  of  this  kind  which  extends  over  a  period  of  twenty  years 
or  more  (see  Table  46,  pages  761-766,  report  of  1896)  •  It  would, 
however,  be  difficult  to  explain,  on  any  other  grounds  than  that  of 
improved  treatment  and  sanitary  measures,  the  very  decided  changes 
which  appear  in  column  4.  The  figures  in  this  column  are  compiled 
from  the  official  reports  of  local  boards  of  health,  and  do  not  embrace 
the  whole  State,  They  represent  the  results  which  are  shown  by 
the  reports  of  about  three-quarters  of  the  population-  Further  in- 
formation maj"  be  found  upon  this  point  in  Section  IL  of  the  Statis- 
tical Summaries,  page  624,  of  this  report,  and  in  that  poilion  which 
relates  to  antitoxin  production. 

Cerebro-spinal  3Iening{(is. 

During  the  spring  of  1897  cerebro-spinal  meningitis  began  to  pre- 
vail as  an  epidemic  in  Boston  and  its  imniediate  neighborhood,  until 
there  had  been  reported  during  the  year  a  total  of  184  deaths  in 
Boston  and  many  more  in  the  neighboring  cities. 

Since  the  nature  of  the  disease  is  not  generally  understood,  the 
Board  employed  experts  to  investigate  and  report  upon  the  path- 
ology of  the  disease.  The  work  was  entrusted  to  Dr.  W,  T.  Coun- 
cilman, professor  of  pathological  anatomy  in  the  Harvard  Medical 
School,  who  was  assisted  by  Drs.  F,  B.  Mai  lory  and  J,  H,  Wright. 
Their  report  is  comprised  in  a  monograph  of  178  pages,  illustrated 
with  a  map  showing  the  distribution  of  cases  in  Boston,  and  with 
eight  colored  plates. 

The  following  introductory  portion  of  the  report  presents  a 
brief  statement  of  the  prevalence  of  the  disease  in  recent  years  in 
Massachusetts :  — 

The  prevalence  of  epidemic  cerebro-spinal  menlDgitia  in  Massachusetts 
has  been  marked  with  much  irregaiarity.  An  epidemic  of  unusual  severity 
in  1873  gave  rise  to  an  investigation  and  report  hj  Dr.  J.  B.  Upham,  which 
appeared  m  the  report  of  the  State  Board  of  Health  for  that  year.  A  sum*  ■ 
mary  of  517  cases  reported  by  different  physicians  throiigbout  the  State 
was  given  in  that  report.     Dr.  Upham  was  particularly  well  qualified  for 

tthis  investigation  by  his  previous  acquaintance  with  the  disease  in  Newhern,  ■ 
North  Carolina,  during  the  civil  war.  In  conaidering  the  causes  of  the  dU-  I 
1^ i 
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Deaths  from  Typhoid  Fever  in  Massachusetts  Cities 

(^1896  and  1897), 
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In  the  foregoing  table  the  cities  are  arranged  in  the  order  of  their 
typhoid  death  rates  for  the  year  1897.  The  cities  of  Haverhill  and 
North  Adams  remain  at  the  top  of  the  list  in  both  years. 

Diphtheria. 
An  encouraging  feature  in  the  study  of  the  prevalence  of  infectious 
diseases  in  the  State  is  the  decline  both  in  the  mortality  and  in  the 
fatality  from  diphtheria.  The  deaths  and  death  rates  in  the  three 
years  1894,  1895  and  1896  from  diphtheria  and  croup,  were  as 
follows :  — 
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The  whole  oUTOber  of  deaths  reported  in  the  State  as  due  to  cerebro- 
Bpmal  meniogitis  during  the  period  of  nearly  twenty  years,  ending  with 
Oct.  1,  1897  (oineteen  years  and  nioe  months),  was  2,909,  or  nearly  150 
per  year.  In  this  summary  the  deaths  from  this  cause  in  the  fraction  of 
the  year  1897  are  those  which  were  reported  directly  to  the  State  Board  of 
Health  by  local  authorities.  The  numbers  for  the  years  1878  to  1896, 
inclusive,  were  fairly  uniform,  the  maximum  being  171  in  1888  and  the 
minimnm  78  in  1878.  But  in  the  first  nine  months  of  1897  the  number 
reported  to  the  State  Board  of  Health  was  405,  those  in  Boston  alone  being 
184, 

That  these  numbers  are  probably  much  too  large  is  shown  by  a  classifi- 
cation of  the  deaths  by  ages.  For  this  purpose  the  deaths  occurring  in  the 
nine  years,  1887-95 ^  are  selected,  since  the  finer  distinction  of  separating 
the  deaths  in  each  of  the  first  five  years  of  life  was  first  introduced  into  the 
State  Registration  Keport  in  1887.  The  deaths  recorded  in  those  years  by 
ages  were  as  follows  i  — 


DealltB  from  Cerebra-spinal  Meningilis,  MasmchusetlSy  IS87-9S. 
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By  the  foregoing  table  it  appears  that  316  deaths  from  this  disease,  or 
26+  per  cent,  of  the  whole  number,  were  reported  as  having  occurred 
among  children  nnder  one  year.  This  fact  necessarily  vitiates  the  accuracy 
of  the  returns  to  a  considerable  degree,  since  the  disease  is  extremely  rare 
among  infants  as  well  as  among  those  of  advanced  years. 

The  re|>orted  deaths  from  this  cause  occurred  mainly  in  the  large  cities 
and  towns,  the  whole  number  reported  from  towns  of  less  than  5,000  inhab- 
itants being  only  IS*],  or  less  than  5  per  cent,  of  the  whole  number. 

The  report  deiils  largely  with  the  pathology  of  the  disease,  aod 
contains  a  brief  history  of  its  prevalence  id  diflereot  countries,  a 
description  of  the  character  of  early  Gpideioics,  a  digest  of  IIL  clin- 
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ease  be  paid  particular  attention  to  the  iofiuence  of  iosanitarj  coDditions  as 
an  active  or  prcdispoBing  cause.     With  regard  to  this  he  eays  :■ — 

The  relation  of  insanitary  conditions  in  and  around  the  abode  of  the  patient  to 
its  origin  or  supposed  causa  demands  the  most  careful  consideration.  In  weighs 
ing  the  evidence  contained  in  the  returns,  I  find  the  scale  to  be  prtJttj  evenly  bal- 
anced in  this  parlienlar.  The  eases  are  dbtribiiteti  imiong'  all  classes  and  g^nides 
of  society, —  the  high  and  low,  the  ricli  and  the  poor,  locations  unexceptionable 
for  siluaiioOf  open  to  abundant  light  and  air,  and  the  pent-up  hovels  of  the  lowly 
md  wretched,  have  all  contributed  to  the  material  of  the  epidemic.  We  believe^ 
therefore,  that  the  primal  origin  of  the  disease  is  atmospheric,  and,  for  the  pres- 
ent, beyond  oor  ken. 

Since  Dr.  Upham's  report,  ^eat  discoveriea  in  regard  to  the  letiology  of 
many  of  the  Infectioua  diseases  have  been  made.  The  bacterium  which 
can  now  be  regarded  aa  the  esBential  cause  of  epidemic  cerebro-spinal  men- 
ingitia  was  discovered  in  1887,  but  the  first  important  confirmation  of  that 
diacovery  was  not  made  until  1895,  There  haa  always  been  a  great  deal 
of  obscurity  in  the  relations  between  cerebro-spinal  meningitis  which  ap- 
peared in  an  epidemic  form  and  sporadic  cases  which  sometimes  appeared 
alone  or  in  connection  with  other  diseases,  and  which  were  very  similar  in 
their  clinical  manifestations  and  pathological  lesiona  to  the  epidemic  form. 
With  the  view  of  clearing  up  this  and  some  other  obscure  points  in  the 
general  aetiology  and  pathology  of  the  disease  the  present  investigation  has 
been  undertaken  by  the  State  Board  of  Health,  The  present  epidemic  is  the 
only  one  of  considerable  importance  which  has  been  seen  since  the  advance 
in  bacteriology  and  pathology  has  made  such  an  investigation  possible.  In 
this  investigation  only  the  cases  which  were  seen  in  the  principal  hospitals 
and  in  which  the  diagnosis  of  the  disease  could  be  regarded  as  certain  have 
been  considered  at  any  length* 

The  accuracy  of  the  statistics  relating  to  this  disease  must  necessarily  be 
questioned,  as  presenting  a  history  of  its  actual  prevalence,  for  the  follow- 
ing reason  :  — 

The  confusion  of  medical  terms  by  physicians,  together  with  the  fact  that 
all  retorus  made  to  the  State  authorities  are  copies  of  certiRcates,  and  not 
(Mrigtnals,  and  that  these  copies  are  in  the  majority  of  instances  made  by 
men  who  have  little  or  no  knowledge  of  the  significance  of  medical  terms, 
give  to  the  Information  obtained  in  regard  to  this  disease  a  great  measure 
of  uncertain ty.  This  is  peculiarly  true  of  epidemic  cerebro-spinal  raenio- 
gilis,  —  a  disease  which  is  liable  to  be  confounded  with  several  other  forms 
of  brain  disease  in  cousequence  of  the  similarity  in  nomenclature  of  tlie 
terms  employed  to  define  such  diseases.  In  addition  to  this,  the  disease  is 
not  a  common  one,  and  the  clinical  manifestations  of  it  are  liable  to  be 
confonnded  either  with  other  cerebral  diseases  or  with  forms  of  diseases  in 
which  cerebral  symptoms  predominate. 
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The  whole  number  of  deaths  reported  in  the  State  as  due  to  cerebro- 
Bpiual  meningitis  during  the  period  of  nearly  twenty  years,  ending  with 
Oct,  1,  1897  (nineteen  years  and  nine  months),  was  2,909,  or  nearly  150 
per  year.  In  this  summary  the  deaths  from  this  cause  in  the  fraction  of 
the  year  1897  are  those  which  were  reported  directly  to  the  State  Board  ol 
Health  by  local  authorities.  The  numbers  for  the  years  1878  to  1896, 
inchisive,  were  fairly  uniform,  the  maximum  being  171  in  1888  and  the 
minimum  78  io  1878,  But  in  the  first  nine  months  of  1897  the  Dumber 
reported  to  the  State  Board  of  Health  was  405,  those  in  Boston  alone  being 
184. 

That  these  numbers  are  probably  much  too  large  is  shown  by  a  classifi- 
cation of  the  deaths  by  ages.  For  this  purpose  the  deaths  occurring  in  the 
nine  years,  1887-95,  are  selected,  since  the  finer  distinction  of  separating 
the  deaths  in  each  of  the  first  ilve  years  of  life  was  first  introduced  into  the 
State  Registration  Report  in  1887.  The  deaths  recorded  in  those  years  by 
ages  were  as  follows  :  — 

Dealhs  from  Cerebro-^inal  Mmingitis^  MasmchmeUs,  1887-95* 
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By  the  foregoiDg  table  it  appears  that  316  deaths  from  this  disease,  or 
26 -f-  per  cent,  of  the  whole  number,  were  reported  as  having  occurred 
among  children  under  one  year.  This  fact  necessarily  vitiates  the  accuracy 
of  the  returns  to  a  considerable  degree,  since  the  disease  is  extremely  rare 
among  infants  as  well  as  among  those  of  advanced  years. 

The  reported  deaths  from  this  cause  occurred  mainly  in  the  large  cities 
and  towns,  the  whole  number  reported  from  towns  of  less  than  5,000  inhab- 
itants being  only  136,  or  less  than  5  per  cent,  of  the  whole  number, 

The  report  deals  largely  with  the  pathology  of  the  disease,  and 
■    coDtatUB  a  brief  history  of  its  prevalence  io  different  countries,  a 
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ical  ca»es  which  were  adtDitted  to  threo  hospitals  in  Boston  in  1896 
and  18S)7,  a  statement  relative  to  the  bficteriology  of  the  disease  and 
the  diagnostic  value  of  lumbar  and  spinal  puncture,  a  tabular  sum- 
inary  of  post-mortem  examinutions,  a  statement  of  the  various  lesions, 
a&d  of  the  other  forms  of  meningitis. 

Copies  of  this  special  report  will  be  sent  to  per^sons  who  may 
desire  it,  upon  appticatioD  to  the  secretary  of  the  Board,  142  State 
House,  Boston. 

Dysentery* 

During  the  past  fifty  years  dysentery  has  gradually  diminished  in 
its  destructiveness  in  Massachusetts  until  it  has  ceased  to  become  a 
prominent  factor  in  the  mortality  of  the  State.  From  a  mean  mor- 
tality of  8.4  per  10*000  living  in  the  five  years  1862-66  it  bad  fallen 
to  0.9  in  the  five  years  1891-95,  or  less  than  one-ninth.  But  in 
1896  and  1897  there  has  been  a  tendency  to  a  slightly  increased 
mortality  from  thi*  cause.  The  prevalence,  however,  has  not  been 
ooiformly  distributed,  but  has  shown  itself  in  circumscribed  localities. 

The  city  of  Brockton  appears  to  have  suffered  the  most  severely 
from  this  disease  in  1896,  the  deaths  having  been  84,  as  compared 
with  5  in  each  of  the  two  years  1895  and  1897.  Further  infor- 
mat  ion  from  Brockton  shows  that  these  deaths  were  not  limited 
to  any  particular  locality  but  were  quite  uniformly  distributed 
throughout  the  city.  Of  the  whole  number  of  deaths  from  this 
cause  in  Brockton  38  were  those  of  children  under  five  years  old. 

The  mortality  from  this  cause  in  Brockton  in  1896  was  equivalent 
to  a  death  rate  of  25  per  10,000  of  the  population,  while  that  of  the 
State  from  the  sutne  cause  and  in  the  same  year  was  1.6  per  10^000, 
and  that  of  Boston  was  less  than  1  per  10,000, 

During  the  year  1897  other  limited  epidemics  from  the  same  cause 
occurred  in  different  parts  of  the  State. 

The  following  report  of  an  epidemic  of  dysentery  in  South  Yar- 
mouth was  received  in  1897  :  — 
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Report  of  an  InveaVgaiion  of  an  Epidemic  of  Dysentery  which  occurred  in 
South  Yarmouth  between  July  15  and  Sept,  30^  1S97. 

The  peculiar  dingnostic  symptoms  wbicb  characterized  this  epidemic  aa 
nter}^  were  the  sudden  onset,  the  extreme  prostration  and  bloody  dis- 
charges.    In  some  instances  no  premonitory  symptoms  were  manifest  until 
the  colicky  pains  in  the  bowels  and  bloody  evacuations  marked  the  onset 
of  this  diseaae,  while  rapid  loss  of  strength,  feeble  pulse,  vesical  and  rectal 
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iproduced  the  epidemic  must  be  sought  for  in  the  home  and  the  immediate 
^  urroundings. 

Socially  the  village  may  be  divided  into  two  parts,  north  village  or  as  it 
18  called  *^  Georgetown,"  and  tlie  village  proper. 

The  epidemic  started  July  15  in  north  village,  which  is  situated  about 
one-half  mile  north  of  South  Yarmouth  proper,  and  consists  of  fourteen 
small  one-story  wooden  houses  situated  quite  closely  together.  The  inhab- 
itants are  all  of  the  poorer  class  and  have  not  much  regard  for  the  sanitary 
condition  of  their  surroundings. 

Malarial  Fever. 

During  the  past  year,  so  far  as  can  be  learned  from  the  reports  of 
local  health  authorities,  malarial  fever  has  not  prevailed  quite  as 
extensively  as  in  the  previous  year.  The  cities  and  towns  attacked 
have  been  the  same  as  in  the  years  immediately  preceding,  with  the 
exception  of  a  limited  prevalence  in  the  towns  lyinjj;  about  the  east- 
erly end  of  the  new  metropolitan  reservoir  and  of  basin  No.  5  in 
Southborough. 

Brief  mention  has  been  made  in  the  last  two  reports  of  the  ap- 
pearance of  malarial  fever  at  Uxbridge,  in  the  valley  of  the  Black- 
stone  River.  The  disease  has  prevailed  in  that  town  quite  extensively 
in  each  of  the  past  three  years,  1895,  1896  and  1897.  There  arc  in 
the  town  several  mill-ponds  interspersed  among  three  villages,  in 
each  of  which  there  is  a  considerable  manufacturing  population. 
The  elevation  of  most  of  the  houses  throughout  the  densely  settled 
\  portion  of  the  town  varies  from  eight  or  ten  feet  to  forty  feet  or 
I     more  above  the  mill-ponds. 

!  The  accompanying  map  has  been  prepared  to  show  the  location 
of  the  inhabited  houses  in  the  town,  with  the  number  of  persons 
in  each  house,  and  the  number  who  have  been  attacked  with  mala- 
rial fever  at  some  time  during  the  years  1895,  1896  and  1897. 
The  whole  number  of  small  squares  in  each  instance  represents  the 
Dumber  of  persons  living  in  the  house,  and  the  shaded  squares  show 
the  number  in  each  house  who  were  attacked  with  malarial  fever 
during  one  or  more  of  these  three  years. 

This  map  presents  only  the  densely  settled  part  of  the  town. 
Other  cases  also  occurred  in  outlying  districts,  especially  in  one 
manufacturing  village  a  short  distance  easterly  from  the  portion 
shown  on  the  map. 

One  condition  appears  to  be  common  to  all  the  districts  which 
have  been  invaded  with  malaria  in  Massachusetts,  namely,  the  prcs- 
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ber  (42)  there  were  no  deaths.  This  being  the  period  of  life  in 
which  the  power  to  resist  fatal  attacks  of  disease  is  greatest. 

Out  of  the  whole  number  of  adults  (120)  who  were  recorded  as 
having  been  vaccinated,  78,  or  65  per  cent.,  were  recorded  as  having 
been  vaccinated  in  infancy  only ;  and  it  is  safe  to  presume  that  the 
9  deaths  of  adults  occurred  among  this  class  exclusively. 

It  also  appears  that  all  of  the  deaths  of  the  vaccinated,  9  in  num- 
ber, occurred  among  adults,  while  among  the  unvaccinated,  15 
deaths,  or  ijearly  40  per  cent,  of  the  deaths  of  the  unvaccinated, 
occurred  among  children  under  ten  years  of  age. 

These  facts  show  unmistakably  the  saving  of  child  life  by  means 
of  vaccination. 

Small-pox  in  Other  States. — If  any  conclusions  can  be  main- 
tained with  reference  to  the  prisvalence  of  small-pox  in  other  parts 
of  North  America,  from  the  occasional  reports  which  have  been 
received  in  compliance  with  the  resolutions  adopted  at  Toronto  in 
1886,  it  would  appear  that  small-pox  prevailed  very  slightly  in  1897. 
The  following  are  the  only  cases  which  have  been  reported  during 
the  year  1897,  under  these  resolutions  :  — 

In  Connecticut,  one  case  in  Febraary  and  one  in  December. 

In  New  York,  two  cases,  one  in  February  and  one  in  March. 

In  Miciiigan,  four  cases  in  October. 

In  Ontario,  one  case  in  August. 

In  Quebec,  thirty  cases  in  the  last  half  of  the  year. 

Notice  was  also  received  from  the  immigration  office  at  the  port 
of  New  York  of  the  existence  of  cases  of  small-pox  on  the  steamers 
**  South  wick,"  *<Phenicia'*  and  "  Edam,"  and  information  was  for- 
warded to  the  health  officers  of  each  of  the  cities  and  towns  in 
Massachusetts  to  which  immigrants  from  these  ships  were  destined. 
This  enabled  the  health  authorities  of  these  places  to  keep  those 
persons  under  surveillance  and  to  vaccinate  all  persons  in  the  houses 
where  they  were  lodged. 

Typhoid  Fever. 

The  death  rate  of  any  community  from  typhoid  fever  is  a  most 

important  , index   of  the   sanitary   condition   of   such   community. 

While  a  high  death  rate  from  this  cause,  continuing  for  a  short 

period  and  affecting  a  limited  portion  of  the  community,  may  be  due 

infected  milk  supply,  or  some  other  unsanitary  local  condi- 
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tioDSy  a  persistently  high  typhoid  death  rate,  recurring  year  after 
year,  usually  indicates  a  polluted  water  supply.  This  fact  has  been 
very  clearly  shown  in  the  reports  of  the  past  ten  years  with  reference 
to  the  cities  of  Massachusetts. 

For  convenience  of  reference  the  table  of  death  rates  of  cities  from 
this  cause,  which  was  published  in  the  twenty-eighth  annual  report 
(1896),  is  repeated  in  this  report,  with  the  added  figures  for  1897, 
so  far  as  they  are  obtainable  at  the  date  of  publication.  The  arrauge- 
ment  is  the  same  as  that  which  was  presented  last  year,  that  is,  by 
five-year  periods,  the  cities  having  the  highest  typhoid  death  rate 
being  placed  at  the  top  of  the  list  in  each  period,  and  the  others  fol- 
lowing in  their  order,  those  having  the  lowest  rate  being  placed  at 
the  bottom. 

The  sum  of  the  deaths  from  typhoid  fever  in  these  cities  in  1897 
was  less  by  61  than  that  of  1896  in  the  same  cities,  and  the  death 
rate  was  reduced  from  2.90  per  10,000  to  2.47. 
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In  the  foregoing  table  the  cities  are  arranged  in  the  order  of  their 
typhoid  death  rates  for  the  year  1897.  The  cities  of  Haverhill  and 
North  Adams  remain  at  the  top  of  the  list  in  both  years. 

Diphtheria. 
An  encouraging  feature  in  the  study  of  the  prevalence  of  infectious 
diseases  in  the  State  is  the  decline  both  in  the  mortality  and  in  the 
fatality  from  diphtheria.  The  deaths  and  death  rates  in  the  three 
years  1894,  1895  and  1896  from  diphtheria  and  croup,  were  as 
follows :  — 
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The  following  periodicals  are  received  regularly  at  the  office  of 
the  Board,  either  by  exchange  or  otherwise :  — 

Transactions  of  American  Public  Health  Association,  full  set. 

The  Boston  Medical  and  Surgical  Journal,  Boston  (weekly). 

The  Journal  of  the  American  Medical  Association  of  Chicago  (weekly). 

The  Sanitary  Record,  London  (weekly). 

Public  Health,  London  (monthly). 

Bulletins  of  State  and  city  boards  of  health. 

Reports  of  the  Local  Government  Board  of  England,  annual  and  supple- 
ments. 

The  Local  Government  Chronicle,  London  (weekly) . 

Food  and  Sanitation,  London  (weekly). 

The  Journal  of  the  Sanitary  Institute,  London  (quarterly) . 

The  Journal  of  the  Society  of  Arts,  London  (weekly). 

The  Journal  of  the  Franklin  Institute,  Philadelphia  (monthly). 

The  Engineering  Record,  New  York  (weekly). 

The  Surveyor,  London  (weekly). 

The  Analyst,  London  (monthly). 

The  Druggists'  Circular,  New  York  (monthly) . 

Journal  of  the  Royal  Statistical  Society,  London  (yearly) . 

Stalistisches  Jahrbuch,  Berlin  (yearly). 

Deutsche  Rundschau,  Berlin  (bi-weekly). 

Annales  de  I'lnstitut  Pasteur,  Paris  (monthly). 

Revue  d'Hygiene,  Paris  (monthly). 

Zeitschrift  fiir  Hygiene  und  Infections  Krankheiten,  Leipzig  (bi-monthly). 

Journal  d'Hygiene,  Paris  (weekly). 

Veroffentlichungen,  Kaiserliches  Gesundheitsamt. 

Arbciten,  Kaiserliches  Gesundheitsamt. 

Vierteljahrsschrift  fiir  offentliche  Gesundheitspflege  (quarterly). 

Centralblatt  fiir  allgeraeine  Gesundheitspflege  (monthly). 

Massachusetts  Medico  Legal  Society  Transactions  (yearly). 

Revue  Internationale  des  falsifications,  Amsterdam  (monthly). 

The  Ephemeris,  irregularly,  Brooklyn,  New  York. 

The  Index  Medicus  (monthly). 

Bulletin.     D'Institut  International  Statistique,  Rome  (yearly). 

United  States  Department  of  Agriculture. 

Reports  of  Bureau  of  Animal  Industry. 

Bulletins  of  Division  of  Chemistry. 

Bulletins  of  New  England  Weather  Service. 

United  States  Marine  Hospital  Service.     Weekly  Abstract  of   Sanitary 
Reports. 

Transactions  of  Massachusetts  Medical  Society  (yearly). 

Journal  of  Massachusetts  Association  of  Boards  of  Health  (quarterly) . 
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LocAi.  Boards  of  Health, 

[  It  bas  been  ciistotuary  to  place  in  tho  anaual  report  of  the  State 
Board  a  digest  of  suet  matters  of  special  interest  as  appear  in  the 
annual  roportfcj  of  local  boarda  of  bealtli  to  tbeir  respective  munic- 
ipal authorities  uoder  the  title  of  Health  of  Towns.  An  examina- 
tion of  the  material  presented  in  the  present  year  shows  in  the 
reports  of  these  hoards  a  very  marked  progress  in  sanitary  matters 

^     in  many  directions. 

In  six  of  the  larger  cities  of  the  State  special  mention  is  made  of 
the  urgent  need  of  iMilation  hospitals.  During  the  past  year  the 
city  of  Worcester  has  completed  an  excellent  contagious  disease 
hospital  in  a  well-selected  location,  which  is  now  doing  good  eer- 

[  vice  in  caring  for  persons  sick  with  infectious  diseases.  There  are 
now  at  least  eight  cities  and  towns  furnished  with  these  useful  insti- 

I     tulions. 

Another  important  matter  which  appears  in  these  reports  is  the 

'  supervision  of  the  production  and  sale  of  milk  by  the  local  boards, 
including  the  inspection  of  the  dairies  and  the  animals  where  the 
milk  is  produced*  The  recent  discussion  of  this  question  at  the 
meetings  of  the  Massachusetts  Association  of  Boards  of  Health  has 
evidently  borne  good  fruit. 

The  law  in  regard  to  the  supervision  of  bakeries  recently  enacted 

'  has  been  recognized  by  the  local  boards,  and  inspections  and  im- 
provements have  been  made  in  these  establishments  in  most  of  the 
cities. 

Formaldehyde  has  been  quite  generally  introduced  as  a  gaseous^ 
disinfectant   for  apartments  by  local  boards  in   place  of  sulphur 
dioxide,  and  in  one  citj'   (Newton)   experiments  have  been   con- 
ducted to  determine  its  elEciency  and  are  reported  in  the  annual 
port  of  the  local  board  of  that  city. 

In  all  the  cities  antitoxin  has  been  used,  furnished  by  the  State 
Board,  and  favorable  results  are  generally  reported  from  its  use. 

In  most  of  the  large  cities  bacteriological  laboratories  have  been 
©stalilished  as  auxiliaries  to  the  work  of  the  local  boards  in  deter- 
niining  the  character  of  such  infectious  diseases  as  it  is  possible  to 
<iecide  u|Jon  by  this  means.  The  State  Board  conducts  a  similar 
line  of  work  for  many  other  cities  and  towns  which  arc  uot  thus 
Brovided.  J 
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prodaced  the  epidemic  must  be  sought  for  in  the  home  and  the  immediate 
Burroundings. 

Socially  the  village  may  be  divided  into  two  parts,  north  village  or  as  it 
is  called  **  Georgetown,"  and  the  village  proper. 

The  epidemic  started  July  15  in  north  village,  which  is  situated  about 
one-half  mile  north  of  South  Yarmouth  proper,  and  consists  of  fourteen 
small  one-story  wooden  houses  situated  quite  closely  together.  The  inhab- 
itants are  all  of  the  poorer  class  and  have  not  much  regard  for  the  sanitary 
condition  of  their  surroundings. 

Malarial  Fever, 

During  the  past  year,  so  far  as  can  be  learned  from  the  reports  of 
local  health  authorities,  malarial  fever  has  not  prevailed  quite  as 
extensively  as  in  the  previous  year.  The  cities  and  towns  attacked 
have  been  the  same  as  in  the  years  immediately  preceding,  with  the 
exception  of  a  limited  prevalence  in  the  towns  lying  about  the  east- 
erly end  of  the  new  metropolitan  reservoir  and  of  basin  No.  5  in 
Southborough. 

Brief  mention  has  been  made  in  the  last  two  reports  of  the  ap- 
pearance of  malarial  fever  at  Uxbridge,  in  the  valley  of  the  Black- 
stone  River.  The  disease  has  prevailed  in  that  town  quite  extensively 
in  each  of  the  past  three  years,  1895,  1896  and  1897.  There  are  in 
the  town  several  mill-ponds  interspersed  among  three  villages,  in 
each  of  which  there  is  a  considerable  manufacturing  population. 
The  elevation  of  most  of  the  bouses  throughout  the  densely  settled 
portion  of  the  town  varies  from  eight  or  ten  feet  to  forty  feet  or 
more  above  the  mill-ponds. 

The  accompanying  map  has  been  prepared  to  show  the  location 
of  the  inhabited  houses  in  the  town,  with  the  number  of  persons 
in  each  house,  and  the  number  who  have  been  attacked  with  mala- 
rial fever  at  some  time  during  the  years  1895,  1896  and  1897. 
The  whole  number  of  small  squares  in  each  instance  represents  the 
number  of  persons  living  in  the  house,  and  the  shaded  squares  show 
the  number  in  each  house  who  were  attacked  with  malarial  fever 
during  one  or  more  of  these  three  years. 

This  map  presents  only  the  densely  settled  part  of  the  town. 
Other  cases  also  occurred  in  outlying  districts,  especially  in  one 
manufacturing  village  a  short  distance  easterly  from  the  portion 
shown  on  the  m^p. 

One  condition  appears  to  be  common  to  all  the  districts  which 
have  been  invaded  with  malaria  in  Massachusetts,  namely,  the  pres- 
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l,3;jO,U7fi 

14,4Al 

85.063 

22,772 

12,290 

21.57 

26.17 

17.00 

9.lf^^^B 

■           1M8 

1,37S,010 

13,S60 

36,193 

25,603 

10.590 

20.  T2 

26.26 

38,58 

7. OS          ^H 

■          \^m,    .... 

1,417,125 

14,826 

86,141 

2U,U54 

HJ,0»i7 

20.92 

25.50 

1«.39 

^1 

■      laro,  .... 

l,4S7,3$1 

14,721 

38,259 

27,329 

10,930 

20.20 

26.25 

18.75 

T.50          ^M 

■          197] 

1,I04.S34 

U,740 

30,79! 

27.943 

11.848 

2 1. OS 

26.63 

18.70 

^1 

■                  

1,532,268 

1ft, 143 

43,235 

35,019 

8,216 

21,08 

28.22 

22.85 

5.37  ^_^M 

■           1H7S 

l,57M4fl 

lfl,437 

44,4«1 

33,0112 

10,569 

20.92 

28.31 

2U58 

O.T^^^^H 

■            1H74 

l,rtn,0"2i 

15,564 

45,831 

31,HH7 

11,744 

19.32 

29. 3-2 

19.70 

8.5^^^^H 

■          1875,    .... 

1,6St,9IZ 

13,608 

43,008 

34,978 

9,0l!jl 

16.54 

26.63 

21.17 

5.4f^^^H 

ISTfl,    .        *        .        . 

l,fl77.3Sl 

12,749 

42,149  !  33,IB6 

8,963 

16.20 

25.13 

19.78 

5.84         ^H 

Ift77,    .... 

1,703,182 

12,758 

41,^50 

31.342 

lf>,508 

14.98 

24.67 

18.40 

^^m 

^            1878 

1,729,410 

12,S93 

41,2;i8 

31,303 

9,935 

U.91 

23.84 

18.10 

5.74  ^^^M 

H         ia:(« 

1,750.042 

13,SD3 

40.2115 

31,801 

8.4U4 

15.72 

22.94 

IB. It 

4.tt^^^H 

■          1880,    .... 

1»783,085 

ia,539 

44,217 

35,292 

8,925 

17.42 

24.80 

19,  T9 

b.QV^^^M 

^H           1BS1,    .... 

I,»rs,iit8 

16,788 

45,220 

36,458 

8.763 

18.49 

24.93 

20.10 

4.8S^^^H 

■       \%%l,  .... 

l.fll>'i,OSl 

17,684 

45,070 

86.7ft6 

8,8K5 

19.17 

24.75 

19.93 

i'S^^^H 

^m       issn 

1,H7 0,883 

18,194 

4T,3B5 

37,748 

9,537 

19.38 

2ii.l9 

20.11 

^I          iriM 

l,t»oy,23a 

17,333 

48,615 

36,990 

11.625 

18.16 

25.48 

10.38 

sloij^^H 

■          18B5,    .... 

1,941,141 

17,Oi2 

48,79(1 

3S,094 

10,696 

17.56 

25.12 

19.81 

5.81^^H 

^I          l%\f> 

l/»98.17l 

18,018 

6<»,78)» 

37,241 

13,544 

18.04 

25.41 

18.61 

O.TT^^H 

^H         Uh7»    .... 

•:,i>:»iS.'^-.'3 

19.633 

6;t,174 

iOj6,i 

12.411 

19.00 

25.87 

19.85 

e.oi^^^^H 

^B         ISSi* 

t,\\:>,\M 

19,73» 

54,893  1  4i.W7 

12.796 

18.06 

25.06 

10, 90 

«.oft^^^H 

^B         IS'^^,    ,        .        .        . 

j,i;t).i,=^9 

20,397 

67,076  141,777 

15.29* 

18.74 

26.23 

19.20 

T.QS^^H 

■         16S0 

f»238|843 

20.838 

67,777    43,628 

14,249 

1S,62  1 

25.81 

19.44 

o.ar^^^H 

^1         1801 

5,28Mn 

21,676  i  63,004  '  45.186 

n.8l9 

18.94 

27.63 

19.74 

7. TO  ^^^M 

^M      \%n 

3,330,003 

82,507 

65.W4    48,762 

11,062 

1U.24 

2«.  i:i 

20.84 

T.ao        ^M 

■       ms 

2,302,216 

23,814 

87,192 

49,064 

18,108 

19.07 

2^.09 

20.52 

^m 

^H          381»4 

2,44A,A04 

20,619 

06,030 

46,791 

2Q,t45 

lrt.86 

27.37 

19.14 

8,24  __^m 

^H         IB08f    .... 

f,50O,1B3 

23,102 

67,545 

47,540 

20,005 

18.48 

27.02 

19.01 

8.ot  ^^^m 

■      \m 

2.6M,J»87 

23,651 

72,315 

49,381 

22,962 

18.51 

28.30 

19.32 

n.n^^^M 

^H            *  The  stiitiftlo*  of  Ihc  flrit  two  yenrt  of  raglilrftUon  giron  Id  tbe  forogoliiy  Ubla  •»«  1 

orl^tti^^^H 

^^1         y««ni  eadltiK  wUh  April  30  of  niicni  ytanr. 

^^^^^^H 

^H             t  The  A«enud  lino  of  «uUAtic«  for  1^19  In  for  IhnHRlit  rooDth*  endlns  T>oe.31.  \%^. 
^H             t  'I'hii  aintUtlcM  for  1819  ftod  for  each  of  ibo  fotJawlug  year*  arc  for  the  cutcdiiAr  >  eai 

^^^^^^H 

-9cad-^^^^| 

^^^        log  Doeombor  31. 

^^^^^^H 

^^B            AH  ciiiini»U'4  of  1nt«r.e«ii««l  yeRm  ftro  made  by  tbe  goomotrlc  rate  of  iiicr(»as«, 
^H            The  vltHl  ttuUitlc^  of  ihfl  llr«t  aeireQ  year*  of  rogtairftUoii  na42-l!l4*).  togclhisr  wl 

^^^^^^1 

thl  I^^^B 

^■^         f»lurrn»of  iQArrtaicc*  for  Irl-it*,  rati«l  be  rcKiirdod  ri»  cxtrernely  defecdvu  ;  mniiiy  of  ih«  i^ 

tHurrii   ^^^^H 

from  Suffolk  Coiiaiy  for  this  period  mf«  wittiilcii;,  loi{«iber  wiih  lho»u  of  some  of  the 

small           ^^m 

1                iownp,    From  ihu  yrnr  ISlVoowiird  the  omlacloDa  protwbly  coD«Lltuie  buta  •inillpefc 

cuiajte          ^H 

L               only  of  the  total  rcifijit ration. 

L        — " 

_J 
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Marriages. 

The  marriages  registered  ia  1896  were  23,651,  a  number  greater 
than  those  of  any  previous  year.  The  marriage  rate  upon  the  fore- 
going estimate  was  18.5  per  1,000  of  the  living  population,  which 
was  slightly  higher  than  that  of  1895. 

Kativity.  —  Of  the  whole  number  of  persons  married  whose  na- 
tivity was  known  55.2  per  cent,  were  of  native  and  44.8  per  cent. 
were  of  foreign  birth.  Estimating  the  increase  in  the  sexes  at  the 
same  rate  as  that  of  the  previous  five  years,  the  marriage-rates  of 
the  two  groups  were  very  nearly  the  same  as  those  of  1895,  those 
of  the  natives  being  14.84  per  1,000  and  that  of  persons  of  foreign 
birth  26.84  per  1,000.  The  difference  being' partly  accounted  for 
by  differences  in  the  age  constitution  of  the  two  groups  (see  twenty- 
eighth  annual  report,  page  728). 

Season. — The  following  table  presents  the  number  of  marriages 
in  each  month  of  the  year,  the  daily  number  in  each  month  and  the 
centesimal  ratio  in  each  month  (or,  in  other  words,  the  number 
which  would  have  occurred  in  each  month  upon  a  basis  of  100  as  a 
daily  mean  throughout  the  year).  From  a  comparison  with  table  17 
on  page  730,  twenty-eighth  annual  report,  it  appears  that  the  month 
of  June  has  grown  in  popular  favor  as  a  month  for  marrying,  the 
figures  having  been  as  follows :  for  the  twenty  years  1856-75,  the 
centesimal  ratio  for  June  was  104.1;  for  the  next  twenty  years, 
1876-95,  it  was  126.2;  for  the  single  year  1895  it  was  151.5  and 
for  1896,  161.3,  as  compared  with  a  daily  mean  of  100  for  the  year. 
On  the  other  hand  the  month  of  November  has  diminished  in  favor 
from  a  centesimal  ratio  of  151.6  in  the  first  twenty  years  to  147.8  in 
the  second  twenty  years  and  144.7  in  1895  and  137  in  1896. 

Marriages,  by  MoiUhs,  1896, 


MOKTHS. 

S 

1 

1 

r 

MOKTHS. 

1 

c 

8 

■S5 

5 

Jaooary, 

1,M0 

60.8 

01.4 

Augtwt 

1,688 

54.4 

84.2 

February,     , 

1.6W 

68.4 

00.4 

September 

2.206 

73.5 

113.7 

March,  . 

911 

20.4 

46.6 

October,       .... 

2.610 

81.0 

125.4 

April,    . 

2.271 

76.7 

117.1 

November 

2.654 

88.5 

137.0 

Maj,      . 

1.450 
8.126 

47.1 
104.2 

72.8 

iei.8 

December,  .... 
Total 

1,636 

52.8 

81.7 

Jon.,     . 

23.651 

- 

- 

Jnly.     . 

\,m 

68.8 

88.8 

Dally  mean  for  whole  year, 

64.6 

100.0 

xxxu 
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Births. 

The  births  registered  in  1896  were  72,343,  or  4,798  more  than 
those  of  the  preceding  year.  The  birth-rate,  upon  an  estimate  of 
2,555,989  inhabitants,  was  28.3  per  1,000.  This  was  a  higher  rate 
than  that  of  any  preceding  year  since  1874. 

Sex.  —  Of  the  whole  number  of  living  infants  born  in  1896  the 
sex  of  which  was  known  37,186  were  males  and  35,114  were  femalesi 
which  was  in  the  ratio  of  1,056  males  to  1,000  females.  That  of  the 
forty-year  period  1856-95  was  very  nearly  the  same  (1,055  males 
per  1,000  females).  If  the  still-births  are  included  these  figures 
are  a  little  higher  in  each  instance  (1,073  for  the  single  year  1896 
and  1,066  for  the  forty-year  period  1856-95). 

The  following  table  presents  the  ratio  of  males  to  females  of  liv- 
ing and  of  still-births  for  the  years  1895  and  1896  and  for  the  ten- 
year  period  1887-96 :  — 


Birtlis,  Ratio  of  Males  to  Females, 

1899. 

I890. 

Ten  Yean. 
19S7-96. 

TMalet 

34,623 

87,188 

820,704 

Bora  allvOi  \  Females,     •.•••••• 

82,006 

85.114 
43 

804,718 
888 

LNot  stated 

17 

Males  to  1.000  females, 

1,052 

1,056 

1,06S 

fMales 

1,423 

1.558 
088 

18,010 
8,890 

Stin.bora,    \  Females, 

802 

LtToisUted 

52 

74 

749 

Males  to  1,000  females, 

1,505 

1,585 

1.649 

Nativity.  —  Of  the  whole  number  of  living  births,  22,810  were 
of  native,  34,237  of  foreign,  and  15,033  were  of  mixed  parentage. 
Estimating  the  growth  of  each  group  of  the  population  in  the  same 
manner  as  that  of  the  whole  population,  and  distributing  the  chil- 
dren of  mixed  birth  proportionally  between  the  two  groups,  the  birth- 
rates were  17.2  for  the  native  and  53.1  for  the  foreign  population. 
These  very  great  differences  are  explained  in  the  last  annual  report, 
page  737. 

Seasons.  —  The  following  table  presents  the  seasonal  distribution 
of  the  births  for  the  year  1896 :  — 
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Births,  by  Months,  1896. 


FebniAryt 
Mareh,  . 
April,  • 
May,  . 
Jnoe,  • 
Jnly,      . 


5,852 
6,543 
M10 
5,902 
5,952 
5,840 
6.229 


188.8 
191.2 
194.0 
190.7 
192.0 
104.7 
200.9 


95.6 
90.8 
98.2 
99.5 
97.2 
98.5 
101.7 


MOSTTRS. 


Aagfoit, 

September, 

October, 

November, 

December, 

Totale, 


I 

03 


0,551 
0,200 
0,128 
5,043 
0,170 


72,888 


I 


211.3 
200.9 
197.5 
198.1 
199.2 


197.0 


100.9 
104.7 
99.9 
100.8 
100.8 


100.0 


Still-births.  — The  registered  still-births  in  1896  numbered  2,615, 
of  which  number  1,558  were  males,  983  were  females  and  the  sex  of 
74  was  unknown.  The  statistics  of  still-births  for  the  past  forty 
years  show  that  their  ratio  to  the  total  number  of  births  living  and 
still-born  has  been  gradually  increasing.  Their  percentage  of  the 
total  number  of  births  for  the  twenty  years  1856-75  was  2.54,  for 
the  next  twenty  years,  187ft-95,  it  was  3.26,  for  the  ten  years  1887- 
96  it  was  3.42  and  for  1896  it  was  3.49.  This  may  possibly  be  due 
to  more  accurate  registration. 

The  ratio  of  males  to  females  among  the  still-born  remains  fairly 
constant.  For  the  year  1896  it  was  in  the  proportion  of  1,585  males 
to  1,000  females.  The  sex  of  74  being  unknown.  For  the  twenty 
years  1856-75,  it  was  as  1,501  males  to  1,000  females  and  for  the 
twenty  years  1876-95  it  was  as  1,489  males  to  1,000  females.  (See 
also  table  on  page  xxxii.) 

Plural  births.  —  The  number  of  registered  cases  of  plural  births 
in  1896  was  729,  of  which  719  were  cases  of  twins  and  10  were  cases 
of  triplets.  Of  the  whole  number,  51.4  per  cent,  were  males,  and 
48.6  per  cent,  were  females. 

The  ratio  of  plural  births  to  single  births  (living)  is  expressed  in 
the  following  table :  — 


Plural  births,  1856-95  and  1896, 

PnioDt. 

An 

Births. 

GMet 

of 
Twin*. 

Cmm 

Of 

TrIpIeU. 

of 
Twin  Births. 

Percentage 
Triplet  BIrtht. 

Living  Births 

to  One 
Case  of  Twins. 

LlTlng  Births 

to  One 

Case  of  Triplets. 

IIM-71,    .       . 
ItM, 

781,886 

1,040,687 

72,848 

0,862 

9,450 

719 

70 

100 

10 

0.94 
0.90 
0.99 

.018 
.018 
.014 

108.7 
111.1 
101.0 

9,028 
9,029 
7,284 

STATE  BOARD  OF  HEALTH. 

Deaths, 

The  number  of  deaths  registered  in  189G  was  49,381,  a  greater  num- 
ber than  that  of  any  previous  year.  The  death- rat©  as  adcalated  from 
the  estimated  population  was  19,32  per  1,000,  as  compared  with  19,01 
in  1895, 19.13  in  1894  and  19.51  in  the  twenty-year  period  1876-95. 

Sexes, — ^ The  deaths  of  males  were  25,140  and  those  of  femalea 
were  24,24L  Estimating  the  rate  of  growth  of  the  male  and  female 
populations,  upon  the  basis  of  the  increase  from  1890  to  1895,  the 
death-rate  of  males  was  20.2  per  1,000  and  that  of  females  18.4. 

Months,  —  By  the  following  table  it  appears  that  the  months  in 
which  the  highest  mortidity  prevailed  in  1896  were  July,  August 
and  September,  as  in  most  of  the  preceding  years  of  registration, 
together  with  March  and  April.  The  months  having  the  lowe 
mortality  were  November,  October  and  June. 


MoTtalUy  by  Months,  Massachusetts,  1S96, 


1 

t 

s 

4 

9 

Ccnteilmal 

0 

t>ettb»  per 

Matei. 

Femiki. 

Tolftli, 

)3«r  1,000. 

KntlD. 

Diy. 

January,       . 

1380 

1,946 

3,825 

18.1 

91.6 

123.4 

February, 

1^93 

1,B63 

3,756 

17.7 

96.0 

129.5 

March, . 

2,086 

2,117 

4,202 

19.8 

100.5 

1S5.5 

April,   . 

2,130 

1,992 

4,122 

19.3 

101.9 

137.4, 

May,     . 

2,064 

1,976 

4,040 

19.0 

96.6 

130.M 

June,    . 

1,876 

1,747 

8,622 

17.0 

89. 5 

120.7^ 

Joly,     . 

2,767 

2,666 

5,423 

26.3 

129.6 

174.9 

August, 

2,826 

2,663 

6,391 

26.2 

128.8 

173.8 

September, 

2,n61 

2,038 

4,099 

19.1     ' 

101. S 

136.6 

October, 

1,889 

1,849 

3,738 

17.4 

89.4 

120.6 

November, 

1J14 

1,637 

3,361 

16.6 

82.8 

111.7 

December, 

1,9G1 

1,848 

3,812 

17,7 

91.5 

123.0 

25,140 

24,211 

49,381 

19*3 

100-0 

134.9 

I 


Deaths  by  Ages,  —  The  deaths  by  ages  were  as  follows  :  — 


Under  one  year,   . 

Under  five  years,  * 

Five  10  twenty  years,  . 
Twenty  to  sixty  years, . 
All  over  sixty  years,  . 
Age  unknown, 


Tola], 


11,766 

16,621 

3,166 

16,063 

13,460 

8t 

49,381 


ferCffht.iit  Each 
ferloa  of  Llfe» 


23.9 

33.7 

6.4 

32.6 

27.3 


100.0 
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It  appears  that  33.7  per  cent,  of  the  deaths,  or  fully  one-third, 
were  those  of  children  under  five  years,  and  23.9  per  cent.,  or 
nearly  one-fourth,  were  those  of  infants  under  one. 

The  following  table  presents  the  infant  mortality  of  the  cities  of 
Massachusetts  for  the  year  1896  and  for  the  ten  years  1881-90,  the 
term  *^  infant  mortality"  as  employed  in  this  table  meaning  the  ratio 
of  deaths  under  one  year  in  1,000  living  births :  — 


Infant  Mortality  of  CUiea,  Ten  Tears,  1881-90  and  1896, 


Deaths 

IllFAMT  MOITALITT.     | 

CBMTBaiMAL  RaVK. 

Blrthi, 

CiTIBf. 

I896.* 

undor  One* 
1S96. 

ISM. 

1881-SO. 

isse. 

1881-90. 

Fall  River,      . 

8,874 

806 

238.9 

239.7 

147 

149 

Lowell,  .... 

2,764 

684 

211.3 

222.6 

130 

139 

Lawrence, 

1,780 

816 

176.9 

213.9 

109 

133 

Boston,    .... 

16.477 

2,670 

162.0 

188.2 

99 

117 

Salem 

1,042 

193 

186.2 

180.6 

114 

112 

New  Bedford, 

2,127 

466 

219.1 

177.7 

186 

111 

Chicopee, 

644 

146 

226.1 

176.1 

138 

110 

Cambridge,     . 

2^39 

403 

168.7 

172.3 

98 

107 

Holvoke, 

Chelsea,  .... 

1,678 

267 

169.1 

168.1 

98 

105 

1,028 

132 

129.0 

166.9 

79 

104 

Springfield,    . 
ihtverhill.       . 

1,502 

234 

166.8 

167.3 

96 

98 

879 

142 

161.6 

167.1 

99 

98 

Worcester, 

8,180 

407 

128.0 

166.6 

79 

97 

Marlborough, . 

380 

64 

168.4 

164.6 

104 

96 

Somerville,     . 

1^40 

206 

133.8 

164.8 

82 

96 

Newburyport, 

329 

48 

130.7 

162.7 

80 

95 

Brockton, 

888 

128 

144.1 

146.9 

89 

91 

Pittsfield, 

629 

70 

132.8 

144.8 

81 

90 

Ljnn,      .... 

1,680 

279 

166.1 

140.7 

102 

88 

Tannton, 

766 

141 

184.8 

140.6 

113 

87 

Gloucester,     . 

669 

96 

142.0 

138.8 

87 

86 

Northampton,         . 

411 

66 

168.1 

136.7 

97 

84 

Fitehburg,      . 

916 

143 

166.1 

134.3 

96 

84 

Maiden,  .... 

864 

107 

123.8 

183.4 

76 

88 

Everett 

691 

100 

144.7 

181.9 

89 

82 

Waltham, 

489 

78 

149.2 

181.7 

92 

82 

Medford, 

418 

62 

160.1 

180.9 

92 

81 

Wobum,. 

446 

80 

179.8 

127.0 

111 

79 

Quincy,  .... 
Beverly,. 

718 

91 

127.6 

124.0 

78 

77 

280 

22 

78.6 

118.9 

48 

74 

North  Adams, 

671 

106 

166.6 

116.1 

96 

72 

Newton,. 

779 

101 

129.7 

111.9 

80 

70 

Urban,     . 

62,461 

8.739 

166.2 

174.9 

102 

109 

Rural,      . 

19,882 

8.026 

162.2 

129.6 

94 

80 

The  Statb,    . 

72,843 

11,766 

162.6 

160.4 

100 

100 

*  The  flgarat-employed  in  thia  oolamn  are  thoee  of  the  calendar  year  1896. 
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By  the  foregoiog  table  it  appears  that  the  infant  mortality  of  Ibe 
urban  population  has  relatively  diminiabed  considerably  when  com- 
pared with  that  of  the  State  at  large,  —  the  mean  rate  of  the  thirty- 
one  cities  being  only  102,  as  compared  with  100  for  the  whole  State, 
while  that  of  the  ten-year  period  1881-90  was  109. 

The  very  marked  decline  in  the  infant  mortality  of  Boston  from 
a  comparative  mortality  of  17  per  cent,  above  that  of  the  State  to 
1  per  cent*  below  it,  shows  a  very  decided  improvement. 

The  manufacturing  cities  still  maintain  a  position  near  the  top  of 
the  list,  wilh  high  infant  mortality  in  1896,  several  of  them  present- 
ing even  a  higher  rate  than  that  of  the  ten-year  period  1881-90. 

The  deaths  under  one  reported  in  the  foregoing  table  for  1896  are! 
obtained  from  the  statutory  returns  made  to  the  Board  under  the 
provisions  of  chapter  218  of  the  Acta  of  1894. 

Causes  of  Death, 

In  the  forty-year  summary  published  in  the  last  annual  report  the 
statistics  of  fifteen  proRMnent  causes  and  groups  of  causes  of  death 
were  presented,  the  data  given  being  the  number  of  deaths  from 
each  cause  in  each  year  of  the  period,  together  with  the  ratio  per 
1,000  of  the  population  and  the  percentage  of  the  total  mortality. 

These  tables,  wilh  those  which  follow  them,  containing  the  deaths 
by  sexes,  ages,  months  and  the  relative  mortality  of  the  sexes,  ages 
and  months,  constitute  the  most  valuable  portion  of  the  summary, 
from  a  sanitary  stand-point,  since  they  give  the  most  important  facts 
in  the  history  of  the  prevalence  of  the  diseases  named  for  the  period 
in  fjuestion. 

In  the  present  report  only  a  portion  of  these  tables  is  repeated, 

re  facts  given  being  the  figures  for  the  twenty  years  1877-1*6  only. 
In  the  following  table  are  presented  the  comparative  statistics  for 
the  ten  most  destructive  causes  and  groups  of  causes  of  death  for  the 
Hten  years  1887-96,  arranged  in  the  order  of  their  death-rates .     The 
^^vc  causes  and  groups,  consumption^  brain  diseases,  pneumonia, 
heart  di Encases  and  cholera  infantum,  appear  to  have  maintained  an 
I     almost  uniformly  constant  relation  to  each  other  throughout  the  ten 
years. 

Diphtheria  and  croup  have  dropped  from  the  sixth  place  in  1894 
to  the  seventh  in  1895  and  the  ninth  in  1896,  while  cancer  has  ad- 
vanced from  the  tenth  in  1894  to  the  eighth  and  seventh  in  1895 
and  1896. 
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Mortalitj/  from  Ten  Prominent  Causes,  1887-96. 
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Id  the  following  very  complete  tables  the  populations  employed 
as  the  basis  of  comparison  are  those  which  are  presented  on  page  xxx. 

The  tables  will  be  found  very  useful  for  the  purpose  of  com- 
paring the  mortality  from  different  causes  in  different  years  with 
each  other. 

In  the  column  entitled  ^*  Consumption"  only  those  deaths  are  in- 
cluded which  are  registered  as  deaths  from  phthisis  pulmonalis,  or 
consumption  of  the  lungs. 

The  deaths  in  the  column  entitled  <<  Child-birth  "  are  those  which 
are  registered  as  from  abortion,  child-birth,  miscarriage,  puerperal 
convulsions,  puerperal  fever,  motritis,  metria,  puerperal  septicaemia, 
and  the  excess  of  female  deaths  from  septicaemia  over  males. 

Under  the  title  **  Kidney  diseases  "  are  embraced  all  deaths  regis- 
tered as  from  Bright's  disease,  nephritis,  nephria  and  unspecified 
diseases  of  the  kidneys. 

Under  the  title  <<  Brain  diseases  "  are  embraced  all  deaths  regis- 
tered as  from  apoplexy,  paralysis,  insanity,  softening  of  the  brain, 
cephalitis,  and  unspecified  diseases  of  the  brain. 
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^^P  Water  Supplt  and  Sewerage. 

■  The  geoeral  act  relating  to  the  protection  of  the  purity  of  inknd 
waters  (chapter  375  of  the  Acts  of  1888)  furoishes  the  legal  juithority 
under  whose  provisions  the  operations  of  the  eiigioeering  department 

P  of  the  Board  aie  conducted.  This  law  was  first  enacted  in  1886,  and 
was  amended  two  years  hiter  by  a  provision  requiring  that  all  peti- 
tions to  the  Legislature  for  authority  to  introduce  systems  of  water 
supply  and  sewerage  should  be  accompanied  with  the  advice  and 

»  recommendation  of  the  Board.  The  usefulness  of  the  act  is  uni- 
versally acknowledged,  and  every  year  many  inquiries  from  other 
parts  of  the  Union  are  received  relative  to  the  operation  of  this  law, 
and  delegations  from  distant  States  and  cities  come  to  Massachu- 
setts to  obtain  information  as  to  the  work  of  the  laboratories,  the 
experiment  station  at  Lawrence,  and  the  operations  of  the  diflerent 
filter  plants  now  being  conducted  by  the  local  authorities  in  various 

I  towns  in  the  Slate  for  the  filtration  of  sewage  and  water. 
During  the  year  1897  fifty-nine  applications  were  officially  made 
to  the  Board  for  its  advice  under  the  provisions  of  the  act  referred 
to,  making  in  all  508  such  applications  since  the  enactment  of  the 
statute  in  1886,  These  applications  were  made  by  the  accredited 
authorities  of  cities,  towns,  corporations  and  in  u  few  instances  by 
I       individuals. 

■  The  advantage  of  such  an  act,  whereby  all  important  public  works 
of  this  character  may  have  the  advantage  of  systematic  sopcrvision 
by  a  central  authority,  has  in  this  Commonwealth  been  fully  demon- 
strated. Pure  supplies  of  public  water  and  oflGcient  systems  of  sew- 
age disposal  have  a  direct  effect  upon  the  public  health,  and  result 
in  the  saving  of  life.  It  is  estimated  that  at  least  1*>0  lives  have 
been  saved  in  the  city  of  Lawrence  alone  by  the  method  of  water 
filtration  thei^e  employed,  as  advised  by  the  Board,  since  1893. 

The  detailed  statement  of  the  work  of  the  Board  in  this  depart- 
ment for  the  year  1897,  presented  in  this  report,  consists  of  the 
fallowing  topics.  First,  advice  to  cities  and  towns,  being  the  prin- 
cipal portion  of  Senate  Document  4,  which  was  presented  to  the 
H  Legislature  in  Jaumtry,  1898.  Second,  the  examination  of  water 
P  supplies.  In  this  portion  may  be  f*)und  the  results  of  the  chemical 
and  microscopical  examinations  of  the  water  supplies  of  the  State 
conducted  in  1897,  Descriptions  of  new  works  and  changes  in  ex- 
iiiting  works  are  also  presented  in  this  part  of  the  report.     Thirdt. 
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examination  of  rivers  not  used  as  sources  of  water  sopply.  Fourth, 
Bumraary  of  water  supply  statistics.  Under  this  topic  it  is  shown 
that  there  are  now  15^  cities  and  towns  in  the  State  which  have  a 
public  water  supply,  and  there  are  only  10  towns  having  a  popula- 
tion of  more  than  3,000  w^hich  have  no  public  supply.  Fifth,  the 
report  of  the  chemist  in  charge  of  the  Lawrence  Experiment  Station 
presents  the  results  of  experiments  upon  sewage  and  water  filtration. 
The  experiments  of  the  previous  year  upon  the  filtration  of  the  sew- 
age of  niaoufactories  (tanoenes,  paper  mills  and  w^ool-scouring estab- 
lishments) have  been  continued.  New  lines  of  investigation  have 
been  conducted  in  the  filtration  of  highly  polluted  waters,  and  in 
the  removal  of  iron  in  such  forms  as  it  is  occasionally  found  to  exist 
in  ditVerent  waters  of  the  State.  Sixth,  a  brief  statement  is  made  of 
the  sewage  disposal  works  now  in  operation,  together  with  the  results 
of  examinations  of  the  sewage  and  of  the  effluents  from  the  filter- 
beds, 

Tre  Restoration  of  Green  Harboh. 
By  the  provisions  of  the  following  section  (chapter  495,  Acts  of 
1896,  section  1)  the  Harbor  and  Land  Commissioners  and  the  State 
Board  of  Health  were  made  a  joint  board  to  report  upon  the  restora- 
tion of  Green  Harbor  in  the  town  of  Marshfield;  — 


I 


Sectiok  1.  Tbe  board  of  harbor  aud  land  commissioners  and  the  state 
board  of  healthy  acting  as  u  joint  board,  are  be  re  by  required  to  cause  an 
examination  of  Green  Harbor  in  the  town  of  Marab field,  and  of  the  Green 
Harbor  inarshea  and  tbe  dam  and  dike  constructed  across  Green  Harbor 
river  under  the  provisions  of  cbapter  tbree  hundred  and  tbree  of  tbe  acts  of 
tbe  year  eighteen  bundred  and  seven ty-one,  to  be  made  by  competent  engi- 
neers, who  sball  report  to  said  joint  board  tbe  result  of  their  examination ; 
and  if  upon  receiving  such  report  said  joint  board  aball  determine  that  a 
Bubetantial  improvement  m  and  benefit  to  Green  Harbor  vrill  result  from 
the  removal  of  said  dam  and  dike,  and  that  no  damage  to  vested  property 
rights  greater  than  tbe  benefit  and  improvement  to  be  derived  from  such 
removal  will  result  tberefrom,  then  the  board  of  harbor  and  land  eommifl- 
sionera  sball  remove  ^aid  dam  and  dike,  and  shall  replace  sucb  portion  of 
tbe  highway  as  may  be  destroyed  by  such  removal,  by  a  suitable  bridge, 
either  with  or  without  a  draw,  aa  said  board  of  harbor  and  laud  commis- 
sioners may  determine  that  public  convenience  requires.  Tbe  joint  board 
and  the  board  of  harbor  and  land  commissioners  sball  make  a  full 
of  their  doings  under  this  act  to  the  general  court  at  the  next 
thereof. 


I 
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The  time  allowed  by  the  foregoing  statute  having  been  fimnd 
insufficient  for  making  the  required  examinations,  it  w«s  extended 
by  the  Resolves  of  1897,  chapter  98,  until  the  first  Wednesday  in 
January,  1898,  at  which  time  the  following  report  was  preeented 
to  the  Legislature  :  — 

Report  of  the  Joint  Boaud  ufos  the  Kestoratiok  of  Grbkn  Harbor 
nf  THE  Town  of  MAitsuriELU. 

Hh  ilU  Honorable  the  Senate  and  Hoitse  of  Representatives  of  ike  CommomveaUh  in 

General  Court  assetnbled. 

lo  aceordance  with  tlie  provisions  of  chapter  495  of  the  Acts  of  1896, 
the  Board  of  Harbor  and  Land  Commissioners  and  the  State  Board  of 
Health  met  on  Jnlj  15,  1896,  for  the  purpose  of  organization  as  a  Joint 
Board*  Henry  P.  Walcott  was  elected  chairman,  Frederick  N.  Wales  was 
appointed  secretary,  and  Frank  W.  Hodgdon,  C.E.,  and  X.  H.  Goodnougb, 
C.E.,  were  directed  to  make  an  examination  of  Green  Harbor  and  of  the 
Green  Harbor  marshes  and  the  dam  and  dike  constructed  across  Green 
Harbor  River,  and  to  report  to  the  Joint  Board  the  result  of  their 
examination. 

The  Joint  Board  has  personally  inspected  the  localities  concerned,  has 
held  a  public  hearing  at  Green  Harbor,  has  caused  experiments  to  be  made 
in  order  to  (Hseover  the  probable  results  of  again  subjecting  the  marshes 
above  the  dike  to  the  direct  influence  of  the  waters  of  the  ocean,  and  has 
gathered  all  the  facte  available  which  show  the  inflyence  of  the  existing 
conditions  upon  the  health  of  the  neighborhood. 

The  enfjiueers  of  the  Board  proceeded  at  once  to  undertake  the  examina- 
tions called  for  in  chapter  495  of  the  Acta  of  1896.  They  prosecuted  their 
inquiries  with  commendable  diligence,  and  have  presented  to  the  Joint 
Board  their  final  reports-  After  careful  consideration  of  the  reports,  it  was 
unanimously  voted,  on  Dec.  9,  1897,  '*That,  in  the  judgment  of  this  Joint 
Board,  the  Green  Harbor  dike,  so  called,  should  not  be  removed,  and  that 
a  reix^rt  to  the  General  Court  be  made  upon  the  basis  of  this  judgment 
end  vote/* 

The  reasons  which  led  the  Joint  Board  to  this  conclusion  are  contained 
in  the  following  pages* 

The  Board  was  directed  by  the  above-mentioned  act  to  settle  two  ques- 
tions ;  first,  whether  a  substantial  improvement  in  and  benefit  to  Green 
Harbor  would  result  from  the  removal  of  said  dam  and  dike ;  and,  second, 
whether  the  damage  to  vested  property  rights  would  be  greater  than  the 
benefit  and  improvement  to  be  derived  from  such  removal. 

The  small  village  of  Green  Harbor  is  situated  in  the  south-easterly  por^ 
tion  of  the  town  of  Marshfield,  at  the  mouth  of  the  Green  Harbor  River# 
The  permanent  population  of  the  region  lying  about  Green  Harbor  is  nol 
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large, — probably  less  than  200^  —  but  tbe  attractions  of  the  place  are 
Bufficient  to  bring  here  in  summer  uearly  2,500  temporary  resideDts, 
Marshfield  iteelf  had,  by  the  State  census  of  1895,  a  population  of  IJGOt 
Id  1840  it  bad  a  population  of  i;761* 

The  region  about  Green  Harbor  waa  occupied  by  aettlers  from  Plymouth 
Boon  after  the  establishment  of  the  Colony,  ami  iu  the  Court  Records,  under 
date  of  July  1,  1633,  appears  the  following  entry  :  — 

That  unless  Mr.  Gilson»  John  Sbaw  and  the  rest  t!i:it  undertooke  the  cutting  of 
the  piis9u;Te  between  Greenes  Harbour  and  the  hay,  finish  it  biifore  thw  first  of 
October  next  ensuing,  acSwrding  to  covenant^  they  be  auiereeit  in  i(*n  pounds;  bnt 
if  any  of  them  will  doe  it,  the  fine  be  exacted  of  the  rest,  and  tlicy  paid  for  their 
labour. 

Early  in  1636  there  is  another  order  of  the  court,  that  the  cut  at  Green's 
Harbor  for  a  boat  passage  be  made  18  feet  wide  and  6  feet  deep,  and  the 
governor,  with  certain  assistants,  was  authorized  to  direct  the  work.  The 
cut  referred  to  in  these  extracts  is  evidently  a  channel  cut  to  enable  boats 
to  pass  from  Plymouth  harbor  to  Green  Harbor  Kiver,  and  thereby  avoid 
going  outside  the  Gurnet. 

In  1785  a  petition  was  presented  to  the  General  Court  asking  for  an  act 
to  prevent  the  use  of  Marshfield  beach  for  grazing  purposes.  No  act  waa 
granted  at  this  time,  but  in  connection  with  this  petition  a  copy  of  a  will 
was  presented,  in  which  the  marsh  lands  in  the  vicinity  of  Bass  Creek  a 
tributary  of  the  Green  Harbor  River*  entering  it  about  a  mile  above  the 
dike,  are  referred  to  as  ^'salt  marahes,"  No  further  reference  that  is  of 
interest  in  connection  with  Green  Harbor  is  found  in  the  Colonial  Records. 

Upon  the  map  of  Marshfield  made  in  1794,  on  file  in  the  department  of 
the  Secretary  of  the  Commonwealth,  the  month  of  Green  Harbor  River  is 
shown  to  be  about  five-eighths  of  a  mile  south  of  its  present  outlet. 

The  first  mention  of  Green  Harbor  that  is  of  interest  in  the  Acta  and 
Resolves  of  the  State  is  in  1807,  when  an  act  was  passed  to  establish  a 
corporation  for  the  purpose  of  draining  Green's  Harbour  marsh,  so  called, 
in  the  town  of  Marsh  field.  The  petition  for  this  act  appears  to  have  been 
presented  to  the  House  of  Representatives  on  May  29,  1806,  and  is  as 
follows :  — 

To  the  Hrmorable  the  Senate  and  House  of  Repreflentatires  of  the  Common* 
wealth  of  Massachusetts,  in  General  Court  assembled  — 

The  suhseiibers,  owners  and  occupanta  of  certain  meadows,  lying  in  the  town 
of  Marsh  field  in  the  county  of  Plymouth  humbly  represent,  that  whereas  a  cer- 
lain  Eiv©i\  called  Green's  Harbour  River  in  said  town  of  Marsh  field  has  in  times 
passed  afforded  an  outlet  to  the  waters,  which  have  overfinvved  abniit  two  thou- 
sand seres  of  said  uiarAh,  ami  whereas  lately  the  mouth  of  stud  llivur  has  been 
elesed,  by  boftch  Hand,  ei^uflning  a  great  body  of  water  on  said  marsh,  which  may 
rove  ouliroly  destructive  of  said  meadows  and  it  has  became  absolutely  neoes* 
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sary  that  said  water  should  be  drawn  of  in  the  moat  conTeuieut  manner  possible* 
and  VVhereaij,  we  the  subscribers*,  owners  and  owupanls  of  the  miirsli  aforesaid, 
for  the  preservation  of  the  same,  haYo  associated  for  the  purpose  of  draining 
said  waters  from  said  marsh  into  Duxboro  Bay,  by  diggiog  a  canal  for  said  water 
and  having  in  said  enterprise  expended  about  the  sum  of  three  ilKmsand  dollars 
for  the  purpose  aforesaid,  pray  the  Honorable  Court  that  we  and  our  associates 
may  be  incorporated  into  a  Body  Politic,  to  manage  the  above  undertaking  and 
be  possessed  of  all  tlie  powers  and  pi-ivileges,  usually  granted  to  similar  incor- 
porations and  as  in  duty  bound  will  ever  pray  —  (^Signed)  Isaac  Winsluw,  and 
others. 

In  response  to  this  petition^  chapter  39  of  the  Acts  of  1807  was  passed, 
on  Feb.  11,  1807 » incorporating  the  Greenes  Harbour  Canal  Company  for 
the  purpose  of  draining  Green's  Harbor  marsh  in  the  town  of  Marslilield* 
SecUoQ  1  of  this  act  is  as  follows :  — 

Be  it  enacted  hy  the  Senate  and  House  of  Eepresentatives  in  General  Court  as- 
»ejnbkd,  and  by  the  aulhorily  of  the  «awe.  That  Isaac  VVinslow,  Luke  Wads  worth, 
Judah  Thomas  and  Benjamin  White,  proprietors  in  Greenes  Harbour  Alarsh  in 
the  town  of  Marshtield,  together  with  tlieir  a^ssochttes,  and  such  others  as  may 
hereafter  associate  with  them  and  their  heirs  and  successors,  shall  be  a  Corpora- 
tion by  the  name  of  Green's  Harbour  Canal  Company,  with  all  the  powers  and 
privileges  incident  to  similar  Corporations,  for  the  purpose  of  draining  the  stag- 
nant water  of  Greenes  Harljour  Marsh  in  the  t^iwn  of  Marsh tield  ami  fur  better 
improving  said  Marsh,  by  erecting  dikes  or  removing  bars  of  sand,  rwcks  or  other 
obstructions  that  oppose  the  draining  of  said  marsh,  for  digging  a  canal  or  canals 
lor  said  water  to  pass  into  Duxbury  or  Plymouth  Bay,  and  building  a  bridge  or 
bridges  across  said  canal  or  canals,  if  the  same  should  intersect  any  private  or 
public  highway,  and  by  iho  name  aforesaid,  may  sue  or  be  sued,  and  do  and  suffer, 
whatever  other  similar  Bodies  Politic  may  or  ought  to  do  and  suffer* 

In  1812  another  petition  was  presented  to  the  Legislature  by  the  Green's 
Harbour  Canal  Company,  relative  to  the  preservation  of  Marshfield  beach, 
which  had  been  the  subject  of  legislative  considcratiou  in  1785.  The  peti- 
tion of  the  Green's  Harbour  Canal  Company  is  dated  May  23,  1812,  and 
is  aa  foUowe :  — 

Ta  the  Honorable  Senate  and  the  Honorable  House  of  Represeniaiivts  of  the  Com* 
monwecUth  of  Massachtcsetts  in  General  Court  assembled. 

The  petition  of  the  Green's  Harbour  Canal  Company  in  the  County  of  Plym- 
outh—  Humbly  shews, — that  the  flaid  Company  are  Proprietors  of  a  certain  Tract 
of  sttU  Alarsh-land,  lying  in  the  town  of  Mai^htield  in  said  County  of  Plymouth 
—  that  said  Marsh  is  defended  from  the  Sea»  on  the  Northeast,  by  a  Beach  called 
Marshtield  Beach  —  tliat  Anno  Domini  iy06  the  River  called  Green's  Harbour 
Eirer,  which  runs  thro'  said  Marsh  and  Beach  lulo  the  8ea,  was  filled  up  with 
Bandt  by  a  violent  Storm  which  caused  the  whole  Marsh,  together  with  the  low 
Land  contiguous  thereto,  to  become  a  Lake,  by  estimation,  of  about  2001)  acres 
of  stagnant  Water — that,  on  this  emergence  your  Petitioners  were  obliged  to 
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open  a  Canal  into  Duxburj  Bay  and  build  a  bridge  orer  llie  same;  which 
them  neaily  120110  Dollars  —  the  Canal  answered  a  goud  Purpose  for  draining  the 
Marsh ;  but  did  not  admit  sea  water  enough  into  the  Marsb,  to  preserve  it»  in  its 
former  State  j  some  Parts  thereof  prodycing  Rank  Weedi*  of  various  kinds,  and 
other  Parts  Nothing  at  all—  Anno  Domini  1611,  another  violent  Storm  forced  a 
new  Channel  or  Uiver  thro'  aaid  Beach,  at  a  eon!iiderabI«  disUmee  from  vvhere  the 
former  River  was  filled  up,  and  said  Chfinnel  now  remains,  sutllcieot  it  is  said, 
at  full  Tide,  for  a  Vessel  of  luO  Tons  to  enter —  that  there  are  now  some  Places 
in  the  Beaeh,  the  whole  length  thereof  being  about  5  Miles,  so  low  that  the  tides, 
when  in  a  Course  to  be  high,  flows  across  them  into  the  Miirsh  —  That  there  oftea 
are  Cutiie  rangmg  up  and  down  the  Beuch  and  Horses  turned  out  to  graze  thereoD, 

I  bj  Guiioers  and  Fishermen  who  resort  there ;  by  which  means  not  only  the  Tops 
of  the  Grass  are  taken  of ;  but  the  Roots  so  started  aac!  the  Sand  so  loosened  thai 
the  Wind  has  more  Fower  to  level  the  Beach — ^That  there  has  been  some  Labour 
taken  to  hedge  the  Beach  with  Brush,  which  has  been  found  iuefteclual,  the  Cattle 
frequently  levelling  it  with  their  Horns,  uut  of  mere  Frolic — That  the  damage 
to  said  Company  on  account  of  the  Loss  of  the  Produce  of  said  JMarsh,  has  been 

'  ©qual  if  not  greater  than  the  cost  of  opening  the  Canal  —  That  it  is  a  Public  Dam- 
age is  certiiin,  especially  to  the  back  Towns  in  the  Vicinity,  as  they  w^cre  usually 
relieved,  in  some  measure,  by  our  Salt  Hay»  when  their  English  was  cut  short  by 
Drought  etc.» — That  the  Whole  number  of  the  said  Proprietors  is  about  120,  and 
that  about  one  half  of  Ihein  do  not  reside  m  MarshHeld,  for  which  Reason  it  was 
thought  most  proper  for  the  t^roprietors  to  Petition,  and  not  the  Town  — That  said 
Company  do  not  wish  to  deprive  any  Individual  or  Individuals  of  any  legal  right 
they  have  in  said  Beaeh,  without  an  aditjuate  compensation  therefor ^ —  For  the 
foregoing  reasons,  and  some  others  that  might  be  ottered,  your  Petitioners  humbly 
pray  that  this  Honorable  Legislature  would  be  pleased  to  take  their  embarassed 
situation  into  serious  coasideraiionf  and  grant  them  relief  by  some  special  Law 
or  Act,  as  in  their  Wisdom  they  may  judge  best  for  the  Preservittion  of  said  Beach, 
it  being,  as  they  are  told,  the  only  Beach  in  the  Vicinity,  if  not  in  the  State  that 
is  destitute  of  n  special  Law  to  preserve  it  —  So  shall  ever  pray  as  in  Duty  bouad 
Marshtieid,  May  27,  181S.  (Signed)  Luke  Wadswoutu, 

Agent  of  Green's  Harbour  Canal  Vompanjf, 

The  petitionerB  were  given  leave  to  withdraw,  and  nothing  more  with 
reference  to  Green  Harbor  appears  until  June,  182G,  when  a  petition  of 
the  inhabitanta  of  the  town  of  ManahOeld  waa  presented  to  the  Legislature 
as  follows ;  — 


lb  the  Honorable  Senate  and  House  of  Eepresentaiwes  of  the  Commonwealth  of 
Massachusetts^  in  Qenerat  Court  assembled^  June  A.D.^  182U. 
The  petition  of  the  iababilants  of  the  town  of  Marsh Qeld  in  the  County  of 
Plymouth  —  Htiinbly  showing  —  That  said  town  is  bounded  easterly  about  5  miles 
by  the  Sea  or  Bay  of  Massachuseila,  between  Duxbm*y  and  Scituate  —  that  there 
is  tw*o  valuable  tracts  of  salt  Marsh  or  Meadow,  containing  between  2,000  and 
3,000  acres,  together  with  a  considerable  quantity  of  low  land  contiguous  thereto ; 
all  of  which  is  defended  from  the  sea,  by  a  beach  and  two  islands;  the  one  called 
Hewett's  and  the  other  Branuhea  Island  —  that,  of  lato  years,  the  s^aid  beach  has 
been  in  a  shifting  and  uncertain  slate—  that,  at  one  time  the  mouth  of  the  River« 
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called  Green's  Harbour  River,  that  runs  through  the  marsh  and  beach  into  the  sea, 
is  choked  or  stopped  up,  by  a  bar  of  sand,  and  the  meadow  becomes  a  lake —  that, 
at  another  time,  the  flood  breaks  or  bursts  through  the  beach,  and  opens  a  new 
channel  or  river  in  a  plaee  where  there  was  never  one  before,  since  the  nieiijorj 
of  man  —  that  tlie  mouth  of  said  River  is  now  eo  wide  that  it  admits,  or  lets  in, 
60  much  tide,  that  it  is  ditlicult  to  make  the  hay  on  the  meadow^  —  And  that,  in 
the  winter  before  last  past,  there  was  so  much  tide  forced  throug^h  the  month  of 
the  liver  and  over  the  beach  at  other  places,  in  the  lime  of  a  storm,  that  the  greatest 
part  of  the  stacks  of  hay,  were  taken  off  the  stadles  and  carried  on  the  upland  and 
into  the  swamps  adjiieent — ^  And  iis  it  is  the  general  practice  in  this  Commonwealth, 
to  make  apjilication  to  the  General  Coort  for  a  special  act  or  law  to  preserve  and 
tectire  from  damage  beaches  like  circumstanced  with  ours,  we  therefuro  humbly 
pray  this  Honorable  Court,  to  grant  us  an  act  or  law  to  preserve  and  secure  from 
damage  the  whole  of  Marshfield  Beach,  excepting  the  seashore  lying  directly  be- 
tween the  aforesaid  Islands  and  the  Sea;  and  that  said  law  relative  to  Marshfield 
Beach  may  be,  in  general,  similar  to  the  law  granted  to  the  inhabitants  of  Dux- 
bury,  relative  to  Salterns  Beach,  A.D,  1808;  in  particular  as  it  respects  the  pro- 
kibition  of  grazing  that  beach,  — 

So,  as  ID  duty  bound,  shall  ever  pray,  the  Inhabitants  of  Marshfield  —  (Signed) 
LUKB  Wauswohth,  Ageni, 

A  remonstrance  was  presented  to  the  General  Court  in  January,  1827, 
which  is  of  interest  in  this  conDectiooi  and  ia  as  follows :  — 

To  the  Honorablt  the  Senate  and  House  of  Repre$entatives  of  the  CommonweaUh  of 
MoBsachusetis  in  General  Court  a3»embt€d. 

The  subscribers  inhabitants  of  the  town  of  Marshfield  iti  the  county  of  Plym* 
oulli  ask  leave  respeciluUy  to  remonstrate  against  the  petition  of  Luke  Wada- 
worth  agtrnt  for  said  town,  now  pending  before  your  Honorable  Body,  to  the 
extent  and  for  the  reasons  here  assigned. 

The  necessity  and  propriety  of  having  something  done  for  the  preservation  of 
a  part  of  Marsh  tie  Id  Beach  is  udmitted.  But  about  one  half  of  said  beach  is 
0anked  on  the  inside  by  elevated  and  rocky  upliind  ;  nnd  most  of  the  rt-siduo 
lia^i  ever  aince  the  memory  of  man,  Uill  within  a  few  years,  been  preserved 
1^  means  of  a  hedge  ert*cled  and  maintained  thereon  by  the  adjacent  meadow 
owtiera ;  and  the  experience  of  more  than  100  years  has  tested  and  established 
thfl  efficacy  and  economy  of  this  mode  of  security.  For  the  past  10  or  1*5  years, 
however,  the  hedge  has  been  entirely  neglected  and  during  that  period,  the  en- 
croachments of  the  sea  on  the  bench  have  been  constant  and  perceptible.  But 
although  cattle  have  been  permitted  time  out  of  mind  to  graze  thereon,  until  the 
Di*glect  of  the  hedge  as  aforesaid,  no  alarming  or  dangerous  inroads  were  ever 
made  by  the  sea.  And  in  April  last  Ihe  gaps  in  said  beach  laying  between  Major 
Thomas'  farm  and  Hcwctt'a  Island  about  one  mile  in  length  amounted  in  extent 
to  about  80  rods  and  were  hedged  at  an  expense  of  abont  f^D  or  (iO,  and  the 
eOect  of  one  season  thereon  has  demonstnted  auew  the  entire  efBcacy  and  econ- 
omy of  this  mode  of  defence. 

The  herbage  of  said  beach  is  valuable.  Portions  thereof  are,  as  we  are  In* 
formed,  claimed  m  the  fee  simple  estate  of  the  adjat^ent  upland  owners,  and  the 
right  of  feetling  the  whole  thereof  is  claimed  by  ditterent  individuals  as  their 
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right.  If  then  cattle  are  excluded  therefrom,  we  apprehend  the  town  would  be 
tiBavoulab!y  involved  iu  much  and  expensiTo  litigation;  and  if  ultimately  com* 
pf  lied  to  make  got^d  all  injury  to  individuals,  we  see  not  how  the  town  can  escape 
from  the  payment  of  heavy  damag^es. 

Under  these  ciremnstancea  we  do  moat  respectfully  reraonatrato  ag-ainst  the 
passage  of  an  act  to  exclude  cattle  from  said  heach  as  altogether  unnecessary 
and  inexpedient,  becatne  another  and  much  cheaper  mode  of  defence  may  be 
adopted,  which  expeneiiec  has  shown  to  be  effectual. 

And  as  in  duty  hound  will  ever  pray,  (Signed)  Joseph  Clift,  Jr. 

JOTU4M  TiLDEN  aud  Others, 


* 


Aq  act  was  passed  Feb.  21,  1827,  beiog  chapter  LXXXI,  of  the  Acts 

of  that  year,  giving  the  inhabitants  of  the  town  of  Mareh field  authority  to 
build  a  sea-wall,  palisades  or  hedge  feneea  to  preserve  and  secure  the  whole 
of  Marshfield  Beach  from  incursions  and  encroachmeQta  of  the  sea,  except^ 
ing  the  seashore  lyiog  directly  between  Hewetfs  and  Branch's  islands  tiiid 
the  sea,  and  granting  authority  also  to  keep  the  same  in  repair.  Another 
section  of  the  act  provided  that  no  cattle,  horses,  sbeop,  etc.,  should  be 
admitted  to  go  at  large  on  the  beach. 

On  Dec.  H,  1829,  the  Green's  Harbor  Canal  Company  petitioned  to  be 
dissolved,  stating  that  the  purposes  for  wliich  the  said  corporation  was 
created  had  been  effected  so  far  as  the  same  were  practicable,  and  that 
their  continuance  as  a  corporate  bwly  was  useless,  and  productive  only 
of  unnecessary  trouble  and  expense.  A  remonstrance  was  received  from 
the  town  of  Du3Ebury,  setting  forth  the  value  of  the  canal  into  Duxbury 
Bay  for  their  use  in  transporting  timber,  hay  and  other  materials  ;  but 
an  act  was  passed  March  IG,  1831,  dissolving  the  Green's  Harbor  Canal 
Company. 

A  map  of  the  town  of  Marshfield,  dated  1831,  and  on  file  in  the  archlres 
of  the  Secretary  of  the  Commonwealth,  shows  the  mouth  of  the  river  at 
approximately  the  same  location  as  it  is  found  to-day,  but  this  map  gives 
no  details  of  importance. 

The  evidence  is  conclusive  tbat  the  mouth  of  the  river  was  in  1794  about 
five-eighths  of  a  mile  south  of  its  present  location  ;  and  the  statements  made 

[by  petitioners  and  not  denied  by  remonstrants  indicate  that  this  outlet  was 
closed  by  sand  not  long  previous  to  May,  180G,  when  the  petition  was  pre- 
sented to  the  Legislature  for  the  incorporation  of  the  Green's  Harbor  Canal 
Company.  No  information  is  furnished,  however,  as  to  the  depth  of  the 
mouth  of  the  river,  Init  it  is  stated  in  a  note  that  its  width  just  above  its 
mouth  was  about  S  roils,  though  it  widened  quickly  inside  to  GO  rods* 
Another  note  upon  the  plan  of  1794  states  that  it  was  full  sea  at  a  point 
11  short  distance  below  Green  Harbor  bridge  near  the  upper  end  of  the 
marsh  about  two  hours  later  than  at  the  seashore,  indicating  that  the  tide 
i^as  retarded  considerably  in  its  How  up  the  stream,  which  was  probably 
principally  due  to  obstruction  at  the  outlet,  though  it  may  have  been  due 
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to  obstruction  further  up  stream.  It  appears  from  the  petition  for  the 
ioeorporation  of  the  Green's  Harbor  Canal  Company  that  the  mouth  of 
the  river  was  closed  by  sand  during  a  violent  storm  a  short  time  previous 
to  May,  1806,  and  that  for  a  period  of  four  or  ^ve  years  succeeding  this 
time  the  raouth  of  the  river  remained  closed;  but  from  a  petition  of  the 
Green's  Harbor  Canal  Company  in  1812  and  from  other  information  it 
app^ard  that  a  new  channel  wiis  opened  by  the  sea  in  the  latter  part  of 
1810  or  early  in  1811,  and  that  the  new  channel  was  approximately  at  the 
place  where  the  mouth  of  the  river  is  found  at  present.  This  channel  was 
said  to  be  in  1812  sufficient,  at  full  tide,  for  a  vessel  of  100  tons  to  enter. 
Tradiliou  seems  to  indicate  timt  this  channel  was  begun  artificially.  The 
next  recorded  statement  as  to  the  condition  of  the  river  is  found  in  the 
petition  of  June,  1826,  quoted  above,  alleging  that  the  mouth  of  the  Green 
Harbor  River  had  of  late  years  been  in  a  shifting  and  uncertain  state,  being 
at  one  time  choked  by  a  sand-bar  and  at  another  time  being  open  freely* 
The  petition  of  the  Green's  Harbor  Canal  Company  for  dissolution  in  1829 
states  that  the  drainage  of  the  marshes,  for  which  purpose  the  company  had 
been  incorporated,  had  been  effected  as  far  as  practicable.  The  map  of 
M*rshfield,  dated  1831,  as  already  stated,  shows  the  mouth  of  the  river 
at  alx>ut  the  same  location  as  it  is  found  to-day,  but  gives  no  details  of 
importance. 

The  next  information  found  relative  to  this  harbor  is  the  work  of  the 
United  States  Coast  Survey.  Soundings  were  taken  along  the  coast  in 
this  region  in  the  years  1854  and  1855,  and  the  first  complete  topographical 
map  of  the  coast  was  made  in  1857  ;  copies  of  the  plans  of  these  surveys 
hare  been  obtained  from  that  department.  The  sheet  showing  the  sound- 
ings ia  plotted  to  a  scale  of  1  in  80,000,  or  about  6,667  feet  to  an  incli,  and 
only  two  or  three  soundings  are  shown  in  the  vicinity  of  the  month  of  the 
nver.  One  of  these  soundings,  located  at  the  outer  end  of  the  present 
channel,  showed  a  depth  of  1  foot  at  low  water.  The  chart  of  this  coast, 
based  on  this  survey,  shows  a  depth  of  1  foot  at  low  water  at  the  outer 
end  of  the  harbor*  The  topographical  survey  was  plotted  on  a  scale  of  1 
in  10,000,  or  833J  feet  to  an  inch,  and  shows  the  month  of  the  harbor  sub- 
stantially in  Its  present  position.  The  high  and  low  water  lines  of  the  har- 
bor are  shown  from  its  outlet  for  a  Jong  distance  up  through  the  marshes, 
bat  no  soundings  are  given,  and  it  does  not  appear  that  any  were  made. 

In  1870,  when  the  question  of  reclaiming  the  marshes  was  under  consid- 
eration, examinations,  sui-veys  and  some  tidal  and  current  measurements 
were  made  under  the  direction  of  the  United  States  Coast  Survey  by  Aa- 
Btatants  Henry  Mitchell  and  H.  L-  Whiting;  but  it  does  not  appear  that 
any  soundings  of  the  harbor  or  any  surveys  of  its  contour  were  made  at 
this  lime.  The  only  records  of  this  work  which  were  found  are  contained 
Iq  the  report  of  the  United  States  Coast  Survey  for  1869  ;  and  it  is  stated 
by  the  superintendent,  in  reply  to  a  request  for  additional  information, 
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that  nothiDg  further  is  on  file  in  the  office  of  the  survey  than  the  report 
referred  to. 

Extracts  from  this  report  are  published  in  the  fifth  report  of  the  Harbor 
Commissioner^  dated  January,  1871,  and  from  this  report  the  following 
extract  of  a  statement  by  Professor  Mitchell  with  regard  to  the  harbor  is 
taken :  — 

The  lower  reach  of  the  rtvor  is  known  as  Green  Harbor,  whose  length  from 
Turkey  Pohit  to  the  bay  is  about  J  of  a  mile  and  whose  maximum  tow  water 
width  scarcely  exceeds  600  feet.  A  sand  bar  obstructs  the  entrance,  upon  which 
there  is  from  2  to  3  feet  of  water  at  ordinary  low  tide,  the  average  rise  being 
9  feet,  and  vessels  can  take  the  ground  within  the  harbor  at  low  tide  without 
injury. 

In  the  report  of  Professor  Whiting  is  found  the  following  statement :  — 

As  a  small  local  harbor  it  also  has  some  character.  Once  within  the  mouth  of 
the  riyer,  a  small  vessel  would  find  good  ant"horage»  sufficient  depth  of  water  and 
complete  shelter.  The  entrance,  however,  is  shoaler  than  the  river  within,  and 
really  cannot  be  called  navigable  at  low  water. 

The  dike  was  completed  in  the  year  1872,  at  a  cost  of  $35,090.79,  and 
Bubseqaently  in  187D  was  widened  to  carry  the  road  from  Green  Harbor  to 
Brant  Rock. 

The  Acts  of  1871  authorized  the  construction  of  a  dam  and  dike  across 
Green  Harbor  River  for  the  purpose  of  '*  improving  the  Green  Harbor 
marsh  in  the  town  of  Marshfield  and  for  other  purposes/'  Following  the 
building  of  the  dam  and  dike  came  certam  changes  in  the  small  harbor  at 
the  mouth  of  the  ri%"er.  The  effect  of  these  changes  was  a  serious  one  for 
the  fishermen  of  the  village,  and  in  the  course  of  years  much  feeling  has 
arisen  lietween  the  parties  in  the  town,  comtiosed  respectively  of  those  in 
favor  of  the  dike  and  of  those  opposed  to  it  and  in  favor  of  its  removal. 

In  view  of  the  directions  of  the  Legislature  to  deal  with  a  condition  of 
things  which  we  find  to  be  now  in  existence^  it  is  fortunately  unnecessary 
for  us  to  rehearse  the  long  story  of  this  the  most  stirring  cpisoile  in  the 
history  of  this  peaceful  New  England  village. 

It  is  undoubtedly  true  that  this  small  harbor  has  deteriorated  since  the 
building  of  the  dike,  and  we  believe  that  the  dike  is  responsible  for  a  por- 
tion of  the  mischief  done ;  but,  as  will  be  seen  by  the  biief  statement  of 
the  history  of  this  river,  it  is  not  clear  that  the  harbor  has  been  at  any 
time  safe  from  a  calamity  similar  to  that  which  befell  it  in  the  earlier  years 
of  the  century.  That  such  catastrophes  in  harbors  of  this  character  are 
not  uncommon  may  be  learned  from  the  history  of  the  North  River,  only  a 
few  miles  distant  from  this  place. 

The  changes  which  have  taken  place  over  the  meadows  above  the  dike 
are  fully  as  important  as  any  which  have  been  observed  in  the  harbor,  and 
might  easily  become  a  sonroe  of  danger  to  the  commuuities  around  the 
harbor  of  far  greater  moment  than  the  shoaling  of  the  waterways. 
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The  Green  Harbor  marshea,  like  all  others  of  the  same  composition, 
shrink  rapidly  when  drained,  and  this  shrinkage  has  a  teodeocj  to  con- 
tinue until  the  surface  approaches  the  perm>iQeat  water  level,  and  obtaiQa 
a  consistence  dense  enough  to  resemble  the  conditions  of  ordiuary  cultiv- 
able soil.     The  amount  of  subsidetice  depeuds  maiuly  upon  the  more  or 

yesa  spongy  character  of  the  marsh. 

r  When  the  salt  water  of  the  soil  is  replaced  by  fresh  water,  the  larger 
portion  of  the  vegetatiou  peculiar  to  salt  marshes  disappears,  the  roots 
decay  after  the  lowering  of  the  water  level,  still  further  increasiog  the 

thrinkage,  and  then  come  tlie  grasses  and  plaats  adapted  to  fresh- water 
All  the  evideuce  in  our  possession  shows  that  this  subsidence  has  taken 
ilace  all  over  the  marshes  located  above  tlic  dike,  ranging  in  amount  from 
a  few  inches  to  several  feet.  It  appears  that  an  area  of  1,334,3  acres, 
exoludtog  water  surfaces,  wouid  be  covered  by  every  mean  high  tide  in 
caiae  the  dike  should  be  removed. 

The  first  effect  of  such  applications  of  salt  water  to  this  surface  would 

be  the  prompt  destruction  and  decay  of  the  fresh- water  vegetation  now 

established  here,  and  then  wouUl  come  a  period  of  uncertain  duration, 

when  there  would  be  little  or  no  vegetation,  but  only  an  expanse  of  un- 

I  MiTory  mud  flats,  emitting  foul  odors. 

I    It  might  then  be  possible  that  the  thriving  settlement  along  the  Marsh- 

B^td  beach  to  the  east  of  this  great  expanse  of  mud  tlats,  and  exposed  to 

fmll  the  smell  brought  over  by  the  western  breezes,  would  have  some  reason 

to  complain  that  the  Commonwealth  had  not  equally  guarded  all  the  varied 

tnterests  iu  this  eommuDity. 
The  removal  of  the  dike  would  not  by  any  means  restore  a  condition  of 
htngs  existing  before  the  construction  of  this  barrier*     An  amount  of 
water  far  in  excess  of  anything  before  known  would  tear  through  the  light 
pands  which  form  the  margins  of  the  harbor,  and  produce  effects  which 
RQnot  easily  be  measured,  but  which  we   have  every  reason  to  suppose 
rould  be  disastrous. 
A  number  of  houses  have  been  built  on  land  formed  since  the  dike  was 
iHt  in  the  vicinity  of  the   northerly  end  of  Duxbury  Beach.     We  have 
rery  reason  to  suppose  that  this  sand  bank  could  not  withstand  the  erod- 
action  of  currents  far  stronger  than  aoy  that  existed  in  the  days  when 
i  smaller  volume  of  water  prevented  this  encroachment  on  the  waterways. 

For  the  purpose  of  ascertaining  the  conditions  of  heal thfuln ess  iu  this 
district,  we  have  caused  tables  to  be  prepared,  showing  the  causes  of 
eatbd  and  the  death  rates  for  a  period  of  thirty  years  ;  but  we  cannot  dis- 
>ver  in  these  tables  satisfactory  evidence  of  the  existence  of  conditions 
e judicial  to  health.  The  average  death  rate  for  the  whole  period  has 
een  17  per  1,000,  which  is  below  the  general  death  rate  of  the  State  for 
lie  same  period.  The  well-founded  belief  of  the  people  in  the  present 
ealth^giving  qualities  of  this  region  is  shown  by  the  steady  met^aa^  m 
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BumtBer  visitors  aod  by  tlie  mauy  houses  built  in  the  im mediate  viclatty  < 
the  liarbor  ixud  river. 

The  buildera  of  the  dike  were  sanguine  In  their  expressioos  of  belief  in 
the  value  of  the  reclaimed  marahes  for  agricultural  purposes ;  but  we  find 
many  residents  of  Greeo  Harbor  who  have  serious  doubu  m  to  the  real 
value  of  these  fields.  We  were  fortunately  able  to  draw^  to  our  assistance 
Edmund  Hersey,  Esq.,  of  Hingham,  whose  wide  experience  and  ample 
knowledge  m  the  science  and  art  of  agriculture  have  luade  him  a  much 
valued  authority  in  this  departments 

Mr.  Hersey '8  report  showed  very  conclusively  that  the  value  of  the  marsh 
lands  above  the  dike  was  greatly  increased  since  the  construction  of  the  dike. 
The  act  under  conaideratiou  requires  the  Board  of  Harbor  and  Land 
Coniraissionei's  to  remove  the  dam  and  dike,  in  case  the  Joint  Board  shall 
determine  that  a  substantial  improvement  and  benefit  to  Green  Harbor  will 
result  therefrom,  and  that  no  damage  to  vested  property  rights  greater  than 
the  benefit  and  improvement  from  such  removal  will  accrue  therefrom. 

We  are  thns  led  to  consider,  first,  what  are  the  damages  to  vested  prop- 
erty rights.  It  is  found  that  the  marshes  which  were  fiowed  by  tide  waters 
before  the  building  of  the  dam  have  shrunk  and  become  lowered,  in  places 
varying  from  a  few  inches  to  half  tide  line.  In  allowing  the  tide  waters  to 
flow  in  over  this  area  by  the  removal  of  the  dam,  this  lowered  area  would  be 
co%'ered  by  salt  water  for  so  long  a  period  over  every  tide  that  vegetation 
would  be  destroyed,  and  the  area,  as  land,  would  be  changed  into  mud 
flats,  antl  become  practically  valueless.  Wc  are  informed  that  about  1,031 
acres  of  this  marsh  area  ts  appraised,  for  the  purposes  of  taxation,  at 
$22|335.  In  view  of  Mr.  Herscy*s  statements  this  must  be  considered  a 
very  low  estimate  ;  but  applying  this  rate  to  the  1,334.3  acres  which  would 
be  submerged,  we  have  an  appraisal  of  S2B,9O0,  The  greatly  increased 
volume  of  the  ebb  tide  would  require  a  wider  as  well  as  deeper  outlet,  and 
in  making  it  the  water  would  probably  wash  away  the  point  jutting  into  the 
harbor  from  the  south  as  far  back  as  the  bridge  over  Cut  River,  an  esti- 
mated area  of  about  300,000  square  feet,  and  with  it  some  25  cottages  and 
^^a  hotel,  all  valued  at  about  812,000. 
^B  The  removal  of  the  dam  and  dike  and  the  substitution  of  a  bridge  suit- 
^^able  to  replace  such  portion  of  the  highway  as  may  be  destroyed,  is  esti- 
I  mated  to  require  827,200.  The  introduction  of  the  increased  volume  of 
I  water^  which,  owing  to  the  lowering  of  the  meadows,  would  be  consider- 
ably greater  than  before  the  building  of  the  dam,  would  be  attended  by 
other  unknown  and  possibly  considerable  injury  to  property,  even  though 
its  flow  were  guided  and  controlled  in  a  manner  designed  to  avert  the 
chances  of  unnecessary  dam  age. 

It  cannot  he  foreseen  in  what  precise  locations  or  to  what  depth  the 
ebbing  tide  of  so  great  a  body  of  water  might  disturb  existing  conditions. 
I^B  To  guard  against  these  possibilities  and  limit  the  course  of  the  stream  to 
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insore  a  deep  channel  instead  of  a  wide  shallow  channel,  the  construction 
of  a  jetty  or  training  wall  is  undoubtedly  necessary.  The  cost  of  this  may 
be  estimated  to  be  not  less  than  J40,000.  The  total  expenditure,  there- 
fore, incident  to  the  removal  of  the  dam  and  dike,  may  be  estimated  to  be 
the  damages  for  the  property  injured,  the  cost  of  removing  the  dam  and 
building  a  bridge,  and  the  cost  of  a  training  wall  or  jetty  to  control  the 
direction  of  the  ebb  tides.  These  items  together,  excluding  the  damage  to 
the  meadows,  will  amount  to  at  least  the  sura  of  87£>,200, 

The  removal  of  the  dike,  however,  is  fortunately  not  the  only  solution 
of  the  problem.  The  mouth  of  Green  Harbor  empties  into  Massachusetts 
Bay  in  a  general  south-easterly  direction.  On  the  north-east  it  is  protected 
by  a  point  of  rocks.  The  movement  of  the  shore  current  which  bears  along 
the  drift  is  from  the  south,  and  this  has  a  tendency  to  close  the  river  mouth. 
The  dash  of  the  waves  in  heavy  weather,  especially  in  south-easterly  BtormSf 
briogs  more  or  less  sand  into  the  harbor.  From  the  north-easterly  storms 
i      the  rocky  promontory  affords  the  harbor  adequate  protection. 

■  The  material  which  has  filled  up  the  harbor  has  probably  come  in  from 
^ute  outside  from  the  south  and  south-east.  The  ebb  current  from  Green 
^^Wftrbor  proper  has  not  been  strong  enough  to  preserve  a  channel  of  suffl- 

■  cieot  depth  at  low  tide  to  answer  the  requirements  of  the  vessels  which 
H  anchor  there.     Under  present  conditions  there  is  no  reason  to  look  forward 

■  to  any  improvement  in  the  depth  of  the  interior  basin  or  the  channel.     Any 
cbaoge  is  more  likely  to  result  in  gradual  shoaling.     A  plan  for  improving 

Ithia  condition  has  been  developed  which  it  is  believed  will  successfully  pre- 
serve the  usefulness  of  the  harbor  and  increase  its  depth  of  water,  both  at 
the  entruuce,  where  a  depth  of  from  30  inches  to  4  feet  at  mean  low  water 
18  desired,  and  in  the  harbor  above,  where  the  boats  lie  at  their  moorings. 
This  plan  is  to  dredge  an  anchorage  basin  with  a  channel  thereto,  and  to 
balld  two  jetties  and  a  training  wall.  An  anchorage  basin  can  be  built 
above  the  Narrows  by  the  dredging  of  an  area  of  90,000  square  feet,  which 
would  be  sufficient  for  all  present  requirements,  and  a  channel  dredged 
thereto  from  the  sea,  50   feet  wide  at  the  bottom,  leaving  a  depth  on 

I  dredged  areas  of  4  feet  at  mean  low  water.  In  order  to  preserve  this 
ehanoe!,  it  would  be  necessary  to  build  a  stone  jetty  from  Duxbury  Beach 
to  deep  water,  to  protect  it  from  the  sand  drift  and  wave  dash  on  the 
south  ami  south-east.  A  small  jetty  on  the  north,  running  from  the  rocky 
poiot,  would  afiford  an  additional  means  of  maintaining  the  depth  of  the 
chanoeK  In  addition  thereto,  a  training  wall  should  be  built  inside  the 
harbor  to  deilect  and  guide  the  current  at  the  mouth  of  Cut  River, 
It  is  estimated  that  all  of  the  work  so  planned  will  cost  about  8(17,000. 
By  comparing  this  amount  with  the  expense  necessarily  incident  to  the 
removal  of  the  dam  and  dike,  which,  as  above  stated,  amounts  to  $79,200, 
exclusive  of  the  damage  to  the  meadows,  it  will  be  seen  that  there  will  even 
be  a  saving  in  cost  by  constructing  a  harbor  as  proposed  and  leaving  the 
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dike  undisturbed ;  but  when  we  take  iuto  couaideration  the  uuknowD  and 
inevitable  elements  of  dumages,  wliieh  must  be  coosidered  if  the  dike  ia 
removed,  tlie  difference  becomes  a  very  serious  one. 

These  elements  of  damages  are  found  tirst  in  the  diminution  of  health 
and  attract] veo ess  in  the  settlements  along  MarshSeld  beach,  by  reason  of 
the  foul  odors  brought  over  from  tlie  mud  flats  created  by  the  floo<ling  of 
the  meadows  to  the  west  of  them  which  are  now  below  the  level  of  high 
tide*  and  then  by  the  absolute  destruction  of  the  fertile  meadowB  which  ■ 
have  been  ret^laimed  by  means  of  the  dike.  How  large  a  sum  of  money 
is  represented  by  these  iojuries,  which  will  surely,  we  think,  follow  the 
removal  of  the  dike,  we  are  unable  to  estimate ;  but  it  will  undoubtedly 
very  much  exceed  the  expenditure  necessary  to  make  a  harbor  sufHcteot 
for  all  the  purposes  of  a  fishing  village,  or  an  agreeable  seaside  resort. 

We  are  then  constrained  to  determine  that  the  damage  to  vested  prop- 
erty rights  that  would  result  from  tlie  removal  of  said  dam  and  dike  would 
be  far  greater  than  the  benefit  to  Green  Harbor  resultiug  therefrom, 

Henky  1\  WalcotTi  Chairmaiu 

Woodward  Emery, 
Clinton  White, 
Bimrd  of  Harbor  and  Larui  Commissioner 

HiRAU  F.  Mills, 

Frank  W.  Deapeb^ 

^  Gerard  C,  Tobet, 

James  W*  Hull, 

CeARLKs  H.  Porter, 

Julian  A.  Mead, 

State  Board  of  He* 
BosTOifi  Mam.,  Jtn.  5,  VBm, 

Financial  Statement. 
Expenditures  made  under  Chapter  495^  Acts  of  1896^  and  Chapter  93,  Resolve^i 

1897, 

Salaried  of  enc^ioeerSf  experts  and  assbtaDts (7  J50  43 

Travelling  expenses  and   i*yb»istence  of   engineers,  experts    and 

asabtants,  .        .        , 1,100  75 

X*abor,  materials  tind  supplies, 248  57 

Travelling  expenses  of  Joint  Boartl, 105  18 

Services  of  stenogra pliers  und  typewriters,         .        »        *        .        *  129  10 

Rent,  fuel  and  me  of  boats,  .        .        , 190  85 

Repairitig  instruments  ami  tools, ,  29  70 

Exprensage  and  telephone,   ,        , SI  99 

Stationery;  maps,  postage  and  drawing  materials 46  55 

AtlveriisiDg,  ..,..*, 12  70 
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RouTiKE  Work  of  the  Board, 


During  the  year  ending  Sept.  30,  1897,  the  Board  held  meetings 
at  least  once  in  each  month.  Meetings  of  such  of  the  standing  com- 
ixiittee3  as  were  necessary  for  the  transaction  of  busioefts  were  also 
held  from  time  to  time,  as  well  as  joint  sessions  with  such  olher 
boards  or  commissions  as  were  prescribed  by  the  Legislature* 

The  office  of  the  Board  has  been  open  througliout  the  year,  as 
prescribed  by  the  Public  Statutes,  chapter  21,  section  10,*  for  the 
transaetioD  of  its  authorized  business. 

Advice  has  been  very  frequently  given  at  the  office  and  by  mail 
to  local  lioards  and  to  indiv ideals  in  regard  to  sanitary  matters,  and 
many  visits  have  been  made  by  the  secretary,  the  engineers  and 
other  experts  to  cities  and  towns  for  the  purpose  of  making  investi- 
gations and  giving  advice. 

The  bacteriological  work  undertaken  by  the  Board  for  the  benefit 
of  such  comauttees  in  the  State  as  possessed  no  facilities  for  such 
methods  of  investigation  and  diagnosis,  together  with  the  produc- 
tion and  distribution  of  antitoxin  for  the  treatment  and  prevention 
of  diphtheria,  have  very  materially  increased  the  work  of  the  office, 
which  acts  as  a  general  and  central  station  for  the  distribution  of 
antitoxin  and  of  the  various  culture  tubes,  receptacles  and  other 
means  employed  for  the  diagnosis  of  disease. 

The  statistics  of  mortality  compiled  from  the  weekly  postal-card 
returns  from  the  registering  authorities  of  cities  and  towns  havf^  been 
published  weekly  during  the  year  in  the  form  of  a  bulletin,  which 
also  contains,  once  in  each  month,  a  report  of  the  work  done  in  the 
line  of  food  and  drug  inspection,  together  with  the  prosecutions  made 
under  the  food  and  drug  acts,  and  other  important  information  rela- 
tive to  the  work  of  this  department.  In  addition  to  these  items  there 
is  also  published  in  the  same  bulletin  a  weekly  report  of  the  number 
of  cases  of  infectious  diseases  reported  by  the  local  boards  to  the 
State  Board  of  Health,  under  the  provisions  of  chapter  302  of  the 
Acts  of  1893. 

The  laboratory  for  water  analysis  was  transferred  in  January, 
^897,  from  the  Institute  of  Technology   to  No.  502  State  House, 

fliere  ample  provision  had  been  made  for  this  work  upon  the  fifth 
floor  of  the  new  extension,  al»ove  the  archway  over    Mt.   Vernon 


•  Office  lioiirs,  9  a.m,  la  6  r.u. ;  8atardaji>  9  a.m.  to  2  p,if. 
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Street.     Mr.  H.  W.  Clark,  chemist  of  the  Board,  who  for  several 
years  had  charge  of  the  laboratory  of  the  Lawrence  Experiment 
Station,  was  subsequently  placed  in  charge  of  the  laboratory  at  the. 
State  House  also. 

The  following  table  presents  certain  statistical  data  relative  to  the 
routine  work  of  the  Board :  — 


Statistical  Table  for  the  Year  ending  Sept.  30,  1897. 

Whole  number  of  samples  of  foods  and  drugs  examined  during  the  year,  10,680 

Samples  of  milk  examined  (included  in  the  foregoing), ....  6,046 
Whole  number  of  samples  of  food  and  drugs  examined  since  beginning 

of  work  in  1883, 86,798 

Whole  number  of  samples  of  milk  examined  since  beginning  of  work 

in  1883, 44,951 

Number  of  prosecutions  against  offenders  during  the  year,     ...  65 

Number  of  convictions  during  the  year, 64 

Amount  of  fines  imposed  during  the  year, f  2,756  60 

Number  of  packages  of  antitoxin  issued  to  cities  and  towns,*  •        .        .  4,668 
Number  of  bacterial  cultures  made  for  the  diagnosis  of  diphtheria  in 

cities  and  towns,* 2,204 

Number  of  examinations  made  for  diagnosis  of  tuberculosis,*        .        .  296 
Number  of  examinations  of  blood  made  for  diagnosis  of  malarial  infec- 
tion,*          72 

Number  of  notices  of  cases  of  infectious  diseases  received  and  recorded 

under  the  provisions  of  chapter  302,  Acts  of  1893,t      ....  27,925 
Number  of  postal  card  returns  of  mortality  for  cities  and  towns  received 

and  recorded,! 1,910 

Number  of  annual  reports  of  cities  and  towns  received  under  the  pro- 
visions t  of  Acts  of  1894,  chapter  218,t 86 

Force  employed  in  general  work  of  Board  at  central  office.  State  House :  — 

Secretary, -  1 

Clerks,.    ^ 2 

Messenger, 1 

Total, 4 

Force  employed  at  central  office.  State  House,  Boston,  for  food  and  drug 

inspection,  chemists  and  assistants, 2 

At  Amherst, 1 

Inspectors, 8 

Total, 6 

*  For  the  jear  ending  March  31, 1898.  f  For  the  calendar  jear  1897. 

X  Towns  baring  a  popnlatlon  of  over  5,000  inhabitanta  in  eacb. 
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Force  emplo3'ed  at  laboratory  (Bussej  Institute)  :  — 

Pathologist, 1 

Assistants, 8 

Under  toe  Provisions  of  Chapter  876,  Acts  of  1888. 

Applications  for  advice  from  cities,  towns  and  others :  — 

Relating  to  water  supply, 32 

Relating  to  sewerage  and  drainage, .  24 

Relating  to  pollution  of  streams, 8 

Total, 69 

Number  of  samples  of  water  examined  chemically  and  microscopically 

at  the  Laboratory,  Room  602,  State  House, 8,229 

Number  of  samples  of  sewage  and  efQuent  from  sewage  purification 

works  examined  chemically  at  the  Laboratory,  Room  602,  State  House,  274 

Number  of  samples  of  sewage  and  water  examined  chemically  and  bao- 

terially  at  the  Lawrence  Experiment  Station, 2,792 

Number  of  samples  of  sand  examined  chemically  and  bacterially  at  the 

Lawrence  Experiment  Station, 840 

Number  of  samples  of  sand  examined  mechanically  at  the  Lawrence 

Experiment  Station, 117 

Additional  samples  examined  bacterially  at  the  Lawrence  Experiment 

Station, 7,200 

Total  number  of  samples  examined, 18,962 

Force  employed  at  central  office :  — 

Chief  engineer, 1 

Assistant  engineers, 4 

Stenographers  and  clerks, 2 

—  7 

At  Laboratory,  Room  602,  State  House :  — 

Chemists, 1 

Assistant  chemists, 4 

Biologist, 1 

—  6 

At  Lawrence  Experiment  Station :  — 

Chemists, 2 

Bacteriologists, 2 

Other  assistants  and  laborers, 4 

—  8 

Total  ordinary  force  employed  under  chapter  876,  Acts  of  1888,     .  21 

«  Total  ordinary  force  in  all  departments, 86 
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The  number  of  applications  for  advice  under  the  provisions  of 
chapter  375,  Acts  of  1888,  received  since  July,  1886,  when  the  act 
relating  to  water  supply  and  sewerage  first  went  into  operation,  is 
as  follows:  — 


1886 8 

1887, 22 

1888,  .   ' 28 

1889,  ..'....  38 

1890 23 

1891, 53 

1892,  ......  56 


1893, 51 

1894, 53 

1895, 52 

1896, 65 

1897 59 

Total, 508 


Recommendations. 
The  following  recommendation  was  made  to  the  Legislature  at  the 
beginning  of  the  session  of  1898  :  — 

The  Board  recommends  the  continuance  of  its  investigations  now  being 
carried  on  as  authorized  by  the  provisions  of  chapter  375  of  the  Acta  of 
1888.  For  this  purpose,  and  to  make  the  necessary  investigations  in  order 
to  advise  cities,  towns,  corporations  and  individuals  in  regard  to  the  best 
methods  of  assuring  the  purity  of  intended  or  existing  water  supplies  and 
the  best  method  of  disposing  of  sewage,  and  to  carry  out  the  other  pro- 
visions of  chapter  375  of  the  Acts  of  1888,  the  Board  estimates  that  the 
sum  of  $30,000  will  be  required. 


Expenditures. 

The  work  of  the  Board  is  conducted  under  the  provisions  of  several  stat- 
utes, and  for  its  difTerent  departments  of  work  three  appropriations  are 
annually  made,  one  for  the  general  work  of  the  Board,  one  for  the  inspec- 
tion of  food  and  drugs,  and  a  third  for  carrying  out  the  provisions  of  chapter 
375  of  the  Acts  of  1888,  relating  to  the  protection  of  the  purity  of  inland 
waters.  In  addition  to  the  foregoing,  special  appropriations  have  been 
made  from  time  to  time,  as  occasion  has  demanded,  for  the  pur[)08e  of 
enabling  the  Board  to  conduct  special  Hues  of  investigations. 

The  appropriations  for  the  different  departments  of  work  in  1897 
were  as  follows :  — 

For  the  general  work  of  tho  Board, $16,000 

For  food  and  drug  inspection 11,500 

For  carrying  out  the  provisions  of  chapter  375,  Acts  of  1888, .         30,000 

Total 157,500 
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The  expenditures  in  1897  ander  the  foregoing  appropriations  were 
as  follows :  — 

General  Expenditures  Sept.  30, 1896,  to  Sept.  30, 1897. 

Salaries, 15,326  66 

TravelliDg  expenses, 313  74 

Stationery, 345  27 

Printing, 1,280  00 

Books,  subsciiptiop  and  binding,      .        •.•,*.•  227  27 

Advertising, 86  80 

Express, 145  48 

Extra  services, 44  86 

Messenger  services, 4  20 

Postage  and  postal  order, 320  30 

Telephone  and  telegraph  messages,         ....  92  37 

Typewriting  supplies, 9  85 

Zinc  plates, 4  07 

Drafting  diagrams, .  25  50 

Special  investigations, .  451  30 

For  revision  of  proof  of  manual  of  health  laws,^     ...  45  00 

Printing  manual  of  health  laws, 686  75 

Sondry  office  supplies  and  incidental  expenses,       .  28  86 

19,438  28 

Expenditures  at  Bacteriological  Laboratory. 

Salaries, t2,286  74 

Travelling  expenses, 45  31 

Labor, 20  00 

Purchase  of  animals, 134  11 

Board  of  horses, 1,032  74 

Food  for  animals, 89  78 

Apparatus,  chemicals  and  laboratory  supplies,        .        .  840  69 

Express, 19  10 

Ice 14  00 

Postage, 2  20 

Stationery, 12  05 

Rental  of  telephone, 156  00 

Sundry  incidental  expenses, 13  69 

4,666  41 

Total, 114,104  69 

Expenses  under  Chapter  373  of  Acts  of  1888  {Protection  of  Purity  of  Inland 
Waters)  for  Calendar  Year,  1897. 
Salaries,  including  wages  of  laborers  at  Lawrence  Experiment  Sta- 
tion   t23,296  38 

Apparatus  and  materials 2,900  60 

Rent  of  Lawrence  Experiment  Station, 150  00 

Use  of  tools  and  office,  Lawrence  Experiment  Station,       .                .  207  16 
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Travelling  ezpeDses, |1^72  98 

Express  charges,  .        •        •        •       • 854  91 

Freight  and  teaming, 45  63 

Books,  stationery  and  drawing  materials, 528  36 

Maps  and  blue  prints, 187  75 

Postage  stamps, 47  81 

Printing, 848  79 

Messengers,  telegrams  and  telephone  messages,         ....  20  44 

Total, 129,910  81 


For  Food  and  Drug  Inspection  for  Year  ending  Sept,  30, 1897. 

Salaries  of  analysts, 14^39  00 

Salaries  of  inspectors,  : 4,050  00 

Travelling  expenses  and  purchase  of  samples, 1,898  90 

Apparatus  and  chemicals, 890  99 

Books, 11  00 

Index  cards, 82  45 

Express  charges, 45  90 

Extra  services, 290  00 

Sundry  small  supplies  (bottles,  towels,  case  for  samples,  etc.),        .  18  19 

Total tl2,076  43 

HENRY  P.  WALCOTT, 
HIRAM  F.  MILLS, 
FRANK  W.  DRAPER, 
GERARD  C.  TOBEY, 
JAMES  W.  HULL, 
CHARLES  H.  PORTER, 
JULIAN   A.   MEAD, 

Stale  Board  of  Health. 


Water  Supply  and  Sewerage. 
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Under  the  provisions  of  chapter  375  of  the  Acts  of  1888,  entitled 
*♦  An  Act  to  protect  the  purity  of  inland  waters^  and  to  reijuire  con- 
saltation  with  the  State  Board  of  Health  regarding  the  establishment 
of  systems  of  water  supply,  drainage  and  sewerage,"  the  Board  is 
required 

••from  time  to  time  to  consult  with  aod  advise  the  authorities  of  cities  aod 
towns,  or  with  corporations,  firms  or  hidivkluals  either  alreadv  having  or 
intending  to  introduce  systeiris  of  water  supply,  draioage  or  st^wcrage.  as 
to  tlie  roost  appropriate  source  of  supply^  the  best  practicable  method  of 
ASsuHiig  the  purity  thereof  or  of  disposin^:  of  their  drainage  or  sewage, 
bar  log  regard  to  the  present  and  prospective  needs  and  interests  of  other 
cities,  ttnvns,  corporations,  firms  or  individuals  which  triay  Ik*  affected 
therehy-  It  shall  also  from  thne  to  time  consult  with  tind  advice  persons 
or  corporations  engaged  or  intending  to  engage  in  any  maiuifacturiiig  or 
other  business,  drainage  or  sewage  from  which  may  tend  to  cause  the  pol- 
lution of  any  inland  water,  as  to  the  best  practicable  method  of  preventing 
each  pollution  by  the  interception,  disposal  or  purification  of  such  drainage 
or  sewage ;  providtd^  that  no  person  shall  be  compelled  to  bear  the  ex- 
pen8«5  of  such  consultation  or  advice,  or  of  experiments  madt  for  the  pur- 
poses of  this  act.  AU  such  authorities,  coq>orations,  firms  and  individuals 
are  hereby  requirc<l  to  give  notice  to  said  Board  of  their  intentions  in  the 
premises^  and  to  submit  for  its  advice  outlines  of  their  proposed  plans  or 
lebeiDes  in  relation  to  water  supply  and  disposal  of  drainage  and  sewage ; 
tad  all  petitions  to  the  Legislature  for  authority  to  introduce  a  system  of 
water  supply,  drainage  or  sewerage  shall  be  accompanied  by  a  copy  of  the 
reoofflxneDdation  and  advice  of  the  said  Board  thereon.'' 

During  the  jear  1897  the  Board  has  given  its  advice  to  the  follow- 
ing cities,  towns,  corporations  and  individuals  who  have  applied  for 
advice  under  the  provisions  of  the  general  act  of  IHHH,  or  under 
Dial  acta  relating  to  water  supply  and  sewerage. 
Replies  were  made  during  the  year  to  applications  made  from  the 
[following  sources  for  advice  relative  to  water  supply:    Brockton, 
'Billerica,  the  Trustees  of  the  Danvers  Lunatic  Hospital,  Edgartown, 
Faiifaaveni  Fall  River,  Falmouth,  Georgetown,  Gloucester  and  Etist 
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Gloucet§ter,  GrotoD,  Hudsou  (two  replies),  HuntiDgtoii^  Lee,  the 
MassacLusottB  Hospital  for  Epileptics »  the  Reformatory  Prb*un  for 
Women,  Medway,  Jlilford,  Natick,  Korth  Brookfield,  Pepperell, 
Quincy,  Springfield,  Swampscott,  Waltham,  Wareliam  (together 
with  Marion,  Mattapoisett  and  Fairhaven  on  application  of  Joseph 
K.  Nye),  Watertown,  Wellesloy  and  Weston. 

Replies  were  made  during  the  year  relative  to  sewerage  and 
sewage  disposal,  in  answer  to  applications  from  the  following 
.sources :  Abington,  Danvera,  the  Trustees  of  the  Danvera  Lunatic 
Hospital,  Haverhill,  Hull  (Point  Allerton),  Leicester,  Lexington, 
the  Massachusetta  Hoapital  for  Consumptives ,  the  Massachusetts 
Hospital  for  Epileptics,  Mattapoisett,  the  Metropolitan  Sewerage 
Commission  (tw^o  replies),  Mount  Holyoke  College  (two  replies), 
Natick  (the  Leonard  Morse  Hospital),  North  Adams^  Quincy, 
Southhridge,  Spencer,  Taunton,  the  United  States  Arsenal  at 
Watertown,  Wareham  (Onset  Bay),  Webster, 

Replies  were  also  made  to  the  authorities  of  certain  cities  and 
towns,  relative  to  the  pollution  of  streams,  as  follows :  The  water 
commissioners  of  Needham,  the  l>oard  of  health  of  New  Bedford 
and  the  board  of  health  of  Whitman. 


Water  Supply. 

The  following  is  the  substance  of  the  action  of  the  Board  during 
the  past  year,  in  reply  to  applications  for  advice  relative  to  water 
supply :  — 

BuLLERiCA.  The  water  supply  committee  of  Billerica  applied  to 
the  Board,  Feb.  4,  1897,  for  its  advice  relative  to  a  proposed  -w^ater 
supply  for  the  town,  to  be  taken  from  the  ground  near  the  west 
bank  of  the  Concord  River*  The  Board  replied  to  this  application 
as  follows :  — 

Mabcu  4»  1897. 

The  State  Board  of  Health  received  from  yon,  on  Feb.  4,  1897,  an  ap- 
pHeatioa  for  advice  with  reference  to  a  proposed  water  supply  for  the  town 
of  Billerica,  to  be  tiikeu  from  the  grouud  near  the  westerly  bank  of  the 
Concord  Hiver,  a  short  distance  below  tlie  Corucr  Bridge,  so  called,  and 
midway  between  the  vlUagea  of  Billerica  and  North  Billerica,  Accom- 
panying the  application  was  a  report  by  your  engioeer,  containing  an 
account  of  the  investigations  made  with  reference  to  a  source  of  water 
supply  and  a  plan  for  supplying  water  from  the  proposed  source  to  the 
towTi. 
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It  18  Stated  in  this  report  that  four  tubular  test  walls  were  driven  at  the 
locality  described,  two  of  them  to  depths  of  20  and  21  feet,  respectively, 
and  the  others  to  depths  of  from  35  to  40  feet ;  and  it  appears  that  all 
of  the  wells  penetrat^^d  sand  or  gravel  strata,  from  which  water  could  be 
pumped  with  considerable  freedom  with  a  hand  pump.  A  sample  of  water 
collected  from  one  of  these  wells  having  the  least  depth,  and  sont  in  by 
you  for  analysis,  was  found  to  be  soft,  practically  colorless,  and  othcnvise 
of  good  quality  for  the  purposes  of  a  public  water  supply.  The  sample 
probably  represented  water  from  the  land  side  percolating  toward  the 
river;  but  if  a  large  quantity  of  water  should  be  pumped  from  tbe  ground 
at  this  place^  a  portion  of  it  might  come  by  filtration  through  the  ground 
from  the  river,  and,  while  such  water,  if  thoroughly  purified  by  its  passage 
tlirough  the  ground,  would  not  diflfer  noticeably  from  water  comiiig  fnira 
the  land  side,  it  is  desirable  to  have  furtUer  analyses  of  this  water  made 
after  a  considerable  quantity  has  been  pumped  iwm  the  ground,  to  learn 
whether  it  shows  any  tendency  to  deteriorate  uuder  such  conditions. 

The  information  contained  in  the  report  of  your  engineer  as  to  the  char- 
acter of  the  materiid  through  which  the  wells  were  driven  indicates  that 
its  quality  is  variable,  ranging  from  fine  sand  to  gravel ;  but  the  porous 
material,  judging  from  these  tests,  extends  to  no  great  dcptli,  iiod  no 
water  appears  to  have  been  obtained  at  a  greater  depth  than  30  feet 
below  the  surface-  It  also  appears  that  Ictlge  was  encountered  in  three 
of  tlie  wells,  in  one  of  them  at  a  depth  of  a  little  over  20  feet  beneath  the 
surface.  Tbe  tests  are,  on  the  whole,  insulllcient  to  show  whether  tliere 
is  a  layer  of  porous  material  beneath  the  surface  in  this  locality  of  sntfi- 
cient  depth  and  extent  to  make  it  probable  that  enough  water  could  be 
obtained  from  the  ground  here  for  tlie  supply  of  the  town. 

Under  the  circumstances,  the  Board  does  not  at  present  advise  the  con- 
struction of  works  for  taking  water  from  this  source,  bot  advises  tlmt 
you  have  further  tests  made  by  driving  adtiitiiiual  wells  over  a  larger  area, 
to  determine  more  definitely  the  character  of  the  gnjund  beneath  the  surface* 
If,  upon  further  examination,  more  favorable  conditions  are  found,  it  is 
desirable  that  you  cause  a  pumping  test  to  be  made  by  pumping  continu- 
ously from  a  group  of  wells  iu  this  locality  at  a  rate  as  great  as  would  be 
necessary  for  the  supply  of  a  town  of  the  sixe  of  Billeriea,  and  for  a  suffi 
cient  time  to  determine  whether  this  source  cau  be  depended  upon  to  fur- 
nish enough  water  for  tije  supply  of  the  town  at  all  times.  It  is  desirable, 
ftlsOi  in  case  a  pumping  test  is  made,  that  frequent  analyses  of  the  water 
be  made  during  its  progress,  to  obtain  more  definite  information  as  to  the 
pix^bable  quality  of  tbe  water. 

The  Board  will  assist  you   in  further  investigations  by  making  such 

fcalyses  as  may  be  necessary,  and  will,  upon  application,  give  you  further 

ice  in  this  matter  when  you  have  the  results  of  additional  investigations 

to  present. 


^ 


Brockton.  An  application  was  received  Jan,  11,  1897,  from  the 
wat^r  commissioners  of  Brockton,  for  the  advice  of  the  Board  with 
reference  to  enlarging  the  water  8upi>ly  of  the  city  by  taking  the 
ator  of  Silver  Lake  in  the  towns  of  Pembroke,  Kingston  and 
lympton,  and  supplementing  it,  as  occasion  might  demand,  by 
diverting  the  water  of  Howard  and  Pine  brooks  Into  the  lake  and  by 
taking  the  waters  of  Monponsett  Pond  in  the  towns  of  Hanson  and 
Halifax.     The  Board  replied  to  this  application  aa  follows  :  — 


Mabck  i,  18D7. 

The  State  Board  of  Health  received  from  you,  on  Jan,  11,  1897,  an 
application  for  advice  with  referepce  to  enlarging  the  water  supply  of  the 
city  of  Brockton,  accompanied  by  a  report  of  the  city  engineer  and  super* 
iutendent  of  water  works,  containing  an  outline  of  a  scheme  for  taking 
water  from  Silver  Lake  in  the  towns  of  Pembroke,  Kingston  and  Plymp- 
ton,  to  be  supplemented,  when  occasion  may  require,  by  diverting  the  water 
of  Howard  and  Pioe  brooks  into  the  lake  and  by  taking  the  waters  of  Mon- 
ponsett Pond  in  the  towns  of  Hanson  and  Halifax.  In  a  subsequent  com- 
munication you  request  the  opinion  of  this  Board  as  to  the  practicability 
and  advisability  of  a  ground- water  supply  for  Brockton. 

An  examination  of  the  records  of  consumption  of  water  by  the  city  in 
the  last  few  years  shows  that  tlie  consumption  is  rapidly  approaebiug  the 
capacity  of  your  present  source  in  a  dry  yeai%  and  it  Is  desirable  U^  begin 
without  delay  the  necessary  investigations  with  a  view  to  providing  an 
I      ample  supply  of  water  for  the  future  needs  of  the  city. 

The  Board  has  caused  an  examination  of  Silver  Lake  to  be  made  ai 
samples  of  itc^  water  to  be  analyxed^  and  has  also  examined  in  a  general^ 
way  into  the  opportunities  for  supplementing  this  source  from  other  sources 
in  the  victuity. 

The  anulyses  of  water  from  Silver  Lake  show  that  it  is  very  soft,  nearly 
colorless,  and  generally  of  excellent  quality  for  tlie  purposes  of  a  public 
water  supply.  Analyses  of  samples  of  water  collected  from  the  bottom  of 
the  lake  during  the  summer  season  were  found  to  be  of  the  same  general 
character  as  those  collected  at  the  surface,  and  there  was  no  evidence  of 
the  presence  of  decaying  organic  matter  in  tlic  lower  layers,  such  as  is  often 
found  in  the  lower  portions  of  deep  i>ouds  and  reservoirs  during  the  period 
of  stagnation  in  summer. 

The  results  of  the  microscopical  examinations  show  that  tlie  total  num. 
ber  of  orgaoisms  present  was  small  in  all  of  the  samples^  but  that  some  of 
the  samples  coutained  organisms  of  a  kind  which  have  been  known  to  cause 
ti-ouble  from  disagreeable  tastes  and  oiloi^  in  many  ponds  and  reservoirs* 
I      The  numbers  of  each  organisms  found  were  very  small,  however;  and, 
I     while  it  is  possible  that  at  times  the  water  will  be  affected  by  the  presence 
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of  larger  numbers  of  such  organiBms,  it  does  not  seem  probable,  in  riew  of 
the  small  amount  of  organic  matter  in  the  water,  as  indicated  by  the  chem- 
ical analyses,  that  its  qaality  will  be  seriously  affected  from  this  cause. 
There  are  several  areas  of  swamp  laud  of  considerable  size  on  the  borders 
of  the  lake  which  should  be  drained  to  prevent  injury  to  the  quality  of  the 
water.  The  water-shed  contains  a  very  small  population,  but  it  is  under- 
stood that  the  lake  is  used  to  a  considerable  extent  as  a  summer  resort, 
and  it  will  be  necessary  to  prevent  danger  of  the  pollution  of  the  water 
from  this  cause. 

Silver  Lake  alone  will  probably  furnisli  from  50  to  75  per  cent,  more 
water  in  a  series  of  very  dry  years  than  your  present  source  would  yield ; 
but  by  the  provisions  of  chapter  442  of  the  Acts  of  1HD3  the  town  of 
Whitman  has  the  right  to  a  supply  from  this  source,  and  in  certain  contin- 
gencies the  small  towns  of  Pembroke  and  Hanson  may  be  supplied  by  the 
town  of  Whitman,  so  that  the  quantity  of  water  available  for  Brockton 
would  provide  for  only  a  limited  number  of  years  in  the  future* 

From  the  uiformation  at  present  available  it  appears  to  be  practicable 
to  divert  the  waters  of  Howard  and  Pine  brooks,  at  points  where  tlie  area 
of  their  combined  water-sheds  will  amount  to  about  4.2  square  miles,  into 
Silver  Lake  by  gravity  and  at  a  small  cost. 

Analyses  of  the  water  of  these  brooks  show  that  it  is  highly  colored  and 
contains  a  considerable  amount  of  organic  matter  in  solution,  probably 
derived  from  contact  of  the  water  with  vegetable  matter  in  swamps*  By 
diverting  this  water  into  the  lake,  however,  an  opportuQity  will  be  afforded 
for  blcachiug  and  sedimentation  and  other  improvements  which  take  place 
in  a  lai^e  lake  where  the  water  is  stored  for  a  period  of  many  months,  so 
that  it  is  not  likely  that  the  water  of  these  sources  will  have  an  unfavor- 
able effect  upon  the  quality  of  the  water  of  the  lake.  Moreover,  it  maybe 
possible  to  make  a  material  improvement  in  the  quality  of  this  water  by 
draining  the  swamps  on  the  water-sheds  of  the  brooks. 

The  quantity  of  water  which  Silver  Lake  would  yield  if  these  brooks 
shoiild  be  diverted  into  it  would  be  sutHcient  for  the  needs  of  Brockton  and 
Whitman  for  about  twenty  years,  should  these  places  continue  to  grow  at 
as  rapid  a  rate  as  in  the  past,  and  making  a  liberal  allowance  for  the 
increasing  quantity  of  water  used  per  inhabitant. 

The  second  method  suggested  for  augmenting  the  supply  from  Silver 
Lake  is  by  utilizing  the  water  of  Monponsett  Pond,  The  water*shed  and 
storage  capacity  of  this  pond  are  so  large  that,  taken  in  connection  with 
Silver  Lake  and  the  water-sheds  of  Howard  and  Pine  brooks,  it  would 
furnish  a  supply  for  Brockton  and  Whitman  for  a  very  long  time  in  the 
future. 

An  examination  of  the  water  of  the  pond,  however,  shows  that  it  is 
y  colored  and  contains  a  very  large  amount  of  organic  matter,  which 
id  make  it  a  decidedly  objectionable  soyxee  of  water  supply  in  its 
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present  state.  Its  poor  quality  is  clue  partly  to  tbe  charaete?  of  tbe  pood* 
which  appears  to  be  a  shallow  bashi  with  a  utuddy  bottom  eoiitainiDg  a  large 
amount  of  organic  matter^  and  partly  to  the  water-shed,  which  includes  Uie 
area  known  aa  the  Great  Cedar  Swamp.  The  conditions  are  such  that  it 
does  not  appear  to  be  feasible  to  make  any  material  improvement  in  the 
quah'ty  of  water  which  this  source  will  furnish ;  and  in  its  present  state 
it  is  not  only  unsuitahlc  for  domestic  uses,  but  it  is  also  probable  that,  if 
any  considerable  fiuantity  of  water  containing  so  large  an  amount  of  organic 
matt^sr  should  be  discharged  directly  into  Silver  Lake,  it  would  have  an 
unfavorable  effect  upon  the  quality  of  the  water  of  that  source. 

A  general  examination  of  the  territory  in  the  vicinity  of  Silver  Lake 
indicates  that  there  arc  other  sources  from  which  it  appears  to  be  prac- 
ticable to  obtain  a  large  suppiemeutary  supply  of  water  of  better  quality  _ 
than  that  of  Monponsett  Pond,  when  the  requirements  of  the  city  and  town  I 
may  make  it  necessary ;  and  the  Board  would  advise  that  the  selection  of 
a  source  be  deferred  until  a  thorough  investigation  of  possible  soarees  is 
made,  which  may  indicate  more  clearly  than  the  information  at  present 
available  the  most  appropriate  source  from  which  to  supplement  the  supply 
in  the  future. 

From  the  investigation  thus  far  made  the  Board  concludes  that  Silver 
Lake  is  probably  the  most  appropriate  source  of  future  water  supply  for 
Brockton ;  and,  since  tlie  town  of  Whitman  is  in  need  of  a  better  supply 
than  it  now  has,  it  will  probably  be  to  the  pecuniary  advantage  of  both 
Whitman  and  Brockton,  as  already  stated  in  a  previous  communication,  to 
construct  works  jointly  rather  than  to  construct  independent  works. 

The  situation  of  Howanl  and  Pine  brooks  is  such  that  they  would 
naturally  l>e  the  first  sources  from  which  to  supplement  the  yield  of  Silver 
Lidf e ;  and  it  is  desirable  that  the  right  to  use  the  water  of  these  sources 
be  secured  in  the  beginning,  since  an  auxiliary  supply  is  likely  to  be  needed 
in  a  few  years  after  the  water  of  Silver  Lake  shall  have  been  intro* 
dueed. 

With  regard  to  tlie  practicability  and  advisability  of  a  ground- water 
supply  for  Bnjcktou  the  Board  cannot  give  you  a  definite  opinion,  since  it 
is  not  informed  of  any  territory  within  a  reasonable  distance  of  the  city 
from  which  there  is  reason  to  expect  that  a  large  supply  of  ground  water 
may  be  obtained.  In  general,  a  good  ground  wat^r  is  better  for  domestic 
uses  than  a  surface  water,  on  account  of  its  attractive  appearance  and 
freedom  from  taste  and  odor.  At  the  places  where  large  ground-water 
supplies  have  been  obtaineii  for  tlie  supply  of  cities  and  towns  in  this  State 
extensive  collecting  systems  have  usually  been  found  necessary  j  and^  since 
a  ground  water  deteriorates  rapidly  upon  exposure  to  light,  in  order  to 
keep  it  in  satisfactory  condition  it  is  essential  that  it  be  kept  from  exposure 
to  light  both  at  the  source  and  in  distributing  reservoirs  or  tanks.  With 
■uch  a  source  it  would  be  necessary,  in  designing  your  distributing  reser- 
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f  oirs  and  tanks,  that  yon  make  provision  for  covering  them.  If  yon  have 
in  view  any  sonree  from  which  it  is  thooght  that  it  may  be  practicahle  to 
obtain  a  supply  of  ground  water  for  the  city,  the  Board  will  co-operate  with 
you  in  making  an  examination,  if  you  so  request,  and  will  advise  you  as  to 
the  practicability  of  developing  it  for  the  supply  of  the  city* 

Daxvers  Lunatic  Hospital.  The  superintendent  of  the  State 
Lunatic  Hospital  at  Danvera  applied  to  the  Board,  Nov.  4,  1897,  for 
its  advice  with  refereoce  to  a  proposed  water  supply,  to  be  taken  from 
wells  on  the  hospital  grounds.  The  Board  replied  to  this  application 
as  follows :  — 

D«o,  3»  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov,  4,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
Daiivcra  Insane  Aayhim,  and  has  caused  an  cxamiuation  of  the  locality 
from  which  the  proposed  supply  is  to  be  drawn  to  be  made  by  one  of  its 
engineers,  and  a  sample  of  tlie  water  of  a  tubular  test  well  at  this  place 
to  be  analyzed. 

The  results  of  this  analysis  show  that  the  water  is  quite  hard,  and  has 
at  some  time  been  highly  polluted  by  sewage,  and  it  has  not  been  com- 
pletely purified  in  its  subsequent  passage  through  the  ground.  It  is,  there- 
fore, an  unsafe  water  for  drinking  or  other  domestic  uses,  and  the  Board 
does  not  advise  tlie  use  of  water  from  this  source  for  the  supply  of  the 
hospital. 

Edgartown.  The  Edgartown  Water  Company  applied  to  the 
Board,  March  8»  1897,  for  its  advice  relative  to  a  proposed  water 
supply t  to  be  taken  from  the  ground  at  a  place  known  as  **  Win- 
tucket  Bottom,**    The  Board  replied  to  this  application  as  follows ;  — 

Marcu  17,  lft07. 

The  State  Board  of  Health  received  from  you,  on  March  8,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
town  of  Edgartown,  in  which  you  state  tliat  you  propose  to  take  water 
from  the  neighborhood  of  *^  Wintucket  Bottom/*  not  far  from  the  northerly 
end  of  Great  or  Herring  Pond, 

The  Board  has  caused  an  examination  of  this  locality  to  be  made  by  its 
eiigineert  and  has  analyzed  two  samples  of  water^  one  collected  by  you  in 
Kovember,  1895,  and  another  collected  on  March  10,  1807.  The  results 
analyses  show  that  the  water  is  of  excellent  quality  in  all  respects 
I  purposes  of  a  public  water  supply. 

With  regard  to  the  quantity  of  water,  the  indications  are  favorable,  both 

rregarda  the  porosity  of  the  soil  and  the  freedom  with  which  water  could 


STATE   BOARD  OF  HEALTH.         [Pab. 

be  pumped  from  the  test  well,  to  obtaining  a  large  yield  of  water  from  the 
ground  at  this  place;  and  the  Board  would  advise  that  the  proposed  suurce 
is  a  suitable  one  from  w^hich  to  take  a  water  supply  for  the  town  of  Edgar- 
town, 

It  will  be  necessary,  in  case  the  supply  is  drawn  from  the  gronnd,  to 
provide  for  delivering  the  water  to  consumers  without  exposure  to  the 
light,  eitlier  at  the  source  or  in  a  distributing  reservoir  or  tank,  in  order 
to  avoid  danger  of  its  deterioration  from  this  cause. 

Fairhaven.  Information  was  received  by  the  Board  of  the  ocear- 
rence  of  cases  of  lead  poisoning,  and  the  Board  at  once  ordered  an 

examination  to  be  made  with  reference  to  the  presence  of  lead  in  the 
water  distributed  in  Fairhaven.  The  following  statement  was  made 
to  the  board  of  health  of  Fairhaven  :  — 

Boston,  Mny  18,  1897- 

The  State  Board  of  Health,  having  been  informed  by  yon  of  the  exist- 
ence of  cases  of  lead  poisoning  in  the  town  of  Fairhaven,  has  caused  sam- 
ples of  water  to  be  collected  from  a  number  of  houses  in  the  town  supplied 
with  water  from  the  public  water  works,  and  has  had  them  analyzed  to  de- 
termiuc  the  quantity  of  lead  present  in  the  water. 

The  results  of  these  analyses  show,  in  all  cases,  the  presence  of  lead- 
the  amounts  In  many  cases  being  so  large  as  to  be  injurious  to  the  health 
of  those  who  may  drink  the  water.  Large  quantities  of  lead  were  some- 
times found  in  samples  collected  soon  after  the  water  had  been  drawn 
freely  from  the  pipes. 

There  is  no  method  known  to  the  Board  for  readily  removing  lead  from 
the  water ;  and  boj^ling  ^.he  water,  as  in  some  processes  of  cooking,  tends 
to  concentrote  a  quantity  of  lead,  and  thereby  renders  it  more  harmful. 

The  Board  would,  therefore,  advise  that  you  warn  the  inhabitants  of  the 
danger  of  drinking  water  that  has  passed  through  lead  pii)es,  and  that 
provision  be  made  for  securing  the  removal  of  lead  pipes  wherever  used 
for  distributing  or  service  pipes  in  connection  with  the  public  water  supply. 

On  May  26,  the  board  of  health  of  Fairhaven  published  a  notice 
warninsj  the  citizens  with  reference  to  the  use  of  this  water. 

Fall  Rfver.  An  application  was  received  from  the  water  board 
of  Fall  River,  Aug.  25,  1806,  for  advice  as  to  the  best  method  of 

preventing  the  jjolhition  of  the  public  water  supply.     The    Board 

replied  to  this  application  as  follows :  — 

Sept.  7,  1897. 

The  State  Board  of  Health  has  considered  your  application  for  advice 
with  reference  to  the  diioger  of  the  pollution  of  North  Watuppa  Lake,  the 
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fiource  of  water  supply  of  the  city  of  Fall  River,  by  boating,  bathing  and 
excursion  parties  of  various  sort«,  and  has  caused  an  examination  of  the 
lake  and  its  surroundings  to  be  made  on  several  occasions  by  its  engiueersp 

These  examinations  indicate  that  the  hike  and  its  shores  are  visited  by 
eansiderable  numbers  of  people  at  times  in  the  summer  season,  who  eugage 
in  boating  and  ^sliiog  upon  the  lake  itself  or  in  picnics  upon  Its  shores, 
and  it  is  said  that  large  numbers  of  people  visit  the  lake  in  the  winter  time 
for  skating* 

There  is  no  doubt  that  the  uurcstricted  use  of  the  lake  in  this  way  con- 
stitutes a  danger  to  the  purity  of  your  water  supply;  and  while  at  the 
present  time  the  danger  of  serious  contamination  of  tlie  drinking  water 
of  the  city  from  this  cause  is  small,  it  should,  nevertheless,  be  avoided. 
Trespassing  upon  the  shores  of  the  lake  or  upon  the  lake  itself  can  be  con- 
trolled by  acquiriug  a  strip  of  land  bortlering  its  shores ;  and  it  ia  under- 
stood that  the  city  is  now  acquinng  land  about  the  lake,  under  authority 
grantetl  by  tlie  Legislature*  Bathing  in  ponds  used  as  sources  of  water 
supply  is  already  prohibited  by  statute.  While  it  would  seem  to  be  no 
great  hardship  if  all  persons  were  prevented  from  using  the  lake  at  any 
time  as  a  place  of  resort,  since  there  are  other  waters  in  the  vicinity  which 
may  be  so  used,  it  might,  nevertheless,  be  practicable,  with  suitable  re- 
strictions and  eupervisiou,  to  allow  a  limited  number  of  people  to  visit  the 
lake  for  fishing  or  boating  in  the  day  time,  as  is  done  in  similar  cases  by 
other  cities  of  the  State* 
:  The  Board  would  call  attention,  in  this  connection,  to  two  other  possible 

iirces  of  coritamioation  of  your  water  supply. 

There  is  already  a  considerable  number  of  dwelling-bouses  within  the  < 
water-shed  of  the  lake,  which  lies  close  hy  the  densely  jxipulated  portion 
of  the  city ;  and,  as  no  means  arc  provided  for  removing  the  sewage  from 
these  houses  to  some  place  of  disposal  outside  the  water-shed,  some  of  it 
probably  finds  its  way,  directly  or  indirectly,  into  the  lake.  While  the 
pollution  of  the  lake  from  this  cause  is  probably  slight  at  the  present  time, 
it  is  likely  to  increaBe  rapitlly  shouhl  the  population  within  tlie  water-shed 
increase  materially  in  the  future,  as  it  seems  likely  to  do,  owing  to  the 
proximity  of  the  city. 

An  examination  of  the  South  Lake  indicates  that  it  may  receive  at  times 
a  considerable  quantity  of  sewage,  and  it  appears  to  be  possible,  under 
present  conditions,  for  water  from  the  South  Lake  to  flow  into  the  North 
Lake  at  a  time  when  no  water  is  being  drawn  by  the  mills  on  the  Queque- 
chan  River,  and  it  is  desirable  that  some  provision  be  made  for  prevent- 
ing water  from  the  South  Lake  from  flowing  into  the  North  Lake  at  any 


Falmouth.     An  application  was  received  Nov,  8, 1897,  from  John 
S.  Bleakie  and  others  for  advice  with  reference  to  a  proposed  water 
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supply  for  the  Trillages  of  Falmouth  and  Woods  Hole,  to  lx>  taken 
from  Long  Pond  in  Falmouth.  The  Board  replied  to  this  applica- 
tion aB  follows :  — 

Dec.  3,  1897- 

The  State  Board  of  Health  has  considered  your  application  with  refer- 
ence to  a  proposed  water  supply  for  the  villages  of  Falmouth  and  Woods 
Hole  in  the  town  of  Falmouth,  to  he  taken  from  Long  Pond  in  that  town, 
and  has  caused  an  exaini nation  of  the  proposed  source  of  supply  to  be  made 
by  its  engineer  and  samples  of  the  water  to  he  analyzed. 

The  area  of  the  pond  and  its  water-slied  are  such  that  it  wiU  furnish 
a  much  hirger  quantity  of  water  than  is  likely  to  be  needed  for  tlie  supply 
of  Falmouth. 

Chemical  examinations  of  samples  of  water  from  the  pond  show  that  it 
is  soft  ami  nearly  colorless,  and  the  iuLlications  are  that  its  i|uality  would 
generally  he  excellent  for  the  purposes  of  a  public  water  supply.  The 
microscopical  examinations,  however,  show  the  presence,  in  small  numbe: 
of  organisms  of  a  kind  which  have  been  known  to  cause  disagreeable  tas 
and  odors  in  other  ponds  and  reservoirs,  and  it  is  possible  that  the  water 
of  this  pond  is  subject,  in  common  with  many  ponds,  at  occasional  periods 
to  a  disagreeable  taste  and  odor- 

An  examination  of  the  water  of  Grew*8  Pond,  lying  just  south  of  Long 
Pond,  shows  that  the  water  is  of  much  less  satisfactory  quality  than  that 
of  Long  Pond. 

A  good  ground  water  would  be  more  satisfactory  as  a  source  of  water 
supply  than  the  water  of  Long  Pond,  on  account  of  its  freedom  at  all  times 
from  taste  and  odor.  The  shores  of  the  pond,  particularly  alwut  the 
southerly  end,  appear  to  be  of  a  gravelly  nature,  and  it  is  possible  that 
a  sutllcient  supply  of  water  for  the  town  could  be  obtained  from  the  ground 
in  this  vicinity. 

In  view  of  the  circumstances,  the  Board  would  advise  that  investigations 
be  made  to  determine  whether  it  is  practicable  to  obtain  a  sufficient  supply 
of  good  ground  water  for  the  town  before  constructing  works  to  draw 
a  supply  directly  from  Long  Pond. 

Should  you  decide  to  make  further  investigations  with  a  view  to  obtain- 
ing a  ground-water  supply,  tlie  Board  will,  if  you  so  request,  assist  you  by 
making  analyses  of  samples  of  water,  and  will  give  you  further  ad\ice  in 
the  matter  when  you  have  the  results  of  further  investigations  to  present. 

Geoeoetown.     The   selectmen   of   Georgetown   applied   to  the 

Board,  April  26,  1897,  for  its  advice  relative  to  a  proposed  water 

supply  for  the  town,  to  be  taken  either  from  Rock  Pond  or  from 

I  Pentucket  Pond  as  a  public  water  supplj^  for  the  town.     The  Board 

jplied  to  this  application  as  follows :  — 
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Aug.  5, 1897. 

The  State  Board  of  Health  has  considered  your  application  with  reference 
to  a  proposed  water  supply  for  the  towD  of  Georgetown,  in  which  you  state 
that  your  plan  is,  ia  general,  to  use  the  water  of  Rock  Pond  or  of  Pen- 
tucket  Pond  as  your  source  of  supply,  and  has  eatised  an  examination  of 
theae  ponds  and  their  surrouradings  to  be  made  by  its  engineer  and  samples 
of  the  water  to  be  analyzed, 

Either  of  these  ponds  is  capable  of  supplying  a  much  larger  population 
than  is  found  at  present  in  the  town  of  Geoi*getown,  but  chemical  exam- 
tnatiuDS  show  that  the  water  ia  highly  colored  and  contains  a  large  amount 
of  organic  matter,  which  will  make  the  water  objeetiouable  for  drinking 
and  other  domestic  uses.  The  Boani^  therefore,  does  not  advise  the  use 
of  water  from  either  of  these  ponds  for  the  supply  of  Georgetown,  but 
advises  that  you  investigate  other  available  sources,  to  asceii^ain  whether 
a  better  one  cannot  be  found* 

In  connection  with  the  investigation  of  Rock  and  Pentiicket  ponds,  the 
Board  caused  analyses  to  be  made  of  the  water  of  Bald  Pate  Pond,  so 
called,  in  the  southerly  portion  of  the  town.  These  analyses  show  that 
the  water  of  this  pond  is  much  better  than  any  of  the  others,  but  it  has^ 
nevertbelesSj  considerable  color,  and  further  examinations  are  necessary 
in  order  to  determine  the  probable  quality  of  the  water. 

Id  general,  a  supply  of  w^ater  drawn  from  the  ground  is  much  to  be  pre- 
ferred to  a  supply  taken  from  a  surface  source,  because  good  ground  water 
is  clear,  tiolorless  and  free  from  unpleasant  taste  or  odor,  and,  if  taken 
from  unpolluted  territory,  may  be  nearly  as  soft  as  a  surface  water ;  and 
the  Board  would  advise  that,  in  making  further  investigations  relative  to 
a  water  supply,  you  determine  whether  there  is  any  territory  in  the  vicinity 
of  the  town  from  which  a  suflieient  supply  of  ground  water  is  likely  to  be 
obtained*  If  such  a  locality  is  found,  tests  should  be  made  to  determine 
the  probable  quantity  and  quality  of  water  oblaiuable. 

It  is  also  suggested  that  you  have  samples  of  water  from  Bald  Pate  Pond 
collected  and  analyzed  from  time  t^j  time. 

The  Board  will  assist  you  in  these  hjvestigations  by  making  analyses  of 
iples  of  water,  and  will,  upon  application,  advise  you  further  in  this 
matter  when  you  have  the  results  of  fui^ther  investigations  to  present. 

Gloucester.  The  board  of  health  of  Gloucester  applied  to  the 
State  Board  of  Health,  Dec.  14,  1896,  requesting  an  examiimtion 
of  the  quality  of  the  water  supplied  to  the  city,  including  an  exam- 
ination of  the  water  in  the  reservoir  at  Bond's  Hill,     The  Board 

replied  to  this  application  as  follows :  — 

Maach  17, 1B97. 

The  State  Board  of  Health  received  from  you,  on  Dec,  14,  1896,  a  eom- 

ation  requesting  a  careful  examination  of  the  quality  of  the  water 
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supplied  to  the  iohabitaots  of  Glotieester  from  the  Gloucester  wat-er  works, 
Sul>sequeotly,  in  response  to  a  ret|ueBt  of  the  Board  for  iriforioiition  as  to 
the  prevalence  io  Gloucester  of  diseuses  which  might  he  attributable  t<:»  the 
pollutioD  of  the  watcTi  the  Board  received  statements  as  to  the  number  of 
cases  of  typhoid  fever  iu  the  city,  showing  that  41  cases  of  this  disease 
had  occurred  during  the  year  1896,  12  oceorriDg  in  each  of  the  months  of 
September  and  OetotMir,  6  in  the  mouth  of  November,  2  each  iu  the  monthfi 
of  January,  June,  August  and  December,  and  1  iu  each  of  the  months  of 
March,  April  and  July. 

It  appears  from  the  record  of  deaths,  as  returned  to  the  Secretary  of 
the  Commonwealth,  that  there  were  10  deaths  from  typhoid  fever  in 
Gloucester  in  the  year  1896,  or  twice  as  many  as  the  highest  number 
occurring  in  any  year  during  the  previous  five  years,  making  the  death 
rate  from  typhoid  fever  in  181)6  3.5  per  10,000  living.  While  this  death 
rate  is  but  little  if  any  larger  than  that  of  many  cities  of  the  State,  it  is 
a  little  greater  than  the  average  death  rate  from  this  cause  in  all  of  the 
cities ;  aod,  while  this  rate  does  not  indicate  a  very  serious  epidemic  in 
Gloucester  during  1896,  it  nevertheless  shows  that  the  disease  w^as  con- 
siderably more  prevalent  than  in  the  previous  five  years. 

It  appears  from  the  first  annual  report  of  the  water  commissioners  that 
the  water  used  for  the  supply  of  the  city  during  the  year  181*6  w^as  drawn 
frtjm  Wallace  Pond  during  the  first  half  of  the  year  or  until  July  1,  with 
the  exception  of  seven  davs  iu  the  months  of  April,  May  and  June,  whi 
water  w^as  drawn  from  Dike's  Meadow  reser^'oir.  From  July  1  to  Dece 
l>er  1  the  supply  was  drawn  exclusively  from  Dike's  Meadow  reservoir; 
and,  from  the  statement  of  the  number  of  eases  of  typhoid  fever  occurring 
between  Jan,  1  and  Dec,  1,  1896,  it  appeal's  tliat  33  out  of  a  total  of  39 
occurred  during  the  period  when  water  was  being  used  from  this  reservoir. 
The  Board  is  informed  that  the  water-shed  of  this  reservoir  contains  no 
human  habitation,  and  the  water  does  not  appear  to  be  exposed  to  sewage 
pollution  from  any  source  at  the  present  time.  An  examination  of  the 
Bond's  Hill  distributing  reservoir  shows  no  change  in  the  conditions  affect^ 
iiig  this  reser^'oir  since  tlie  last  examinatiLm  by  the  Board  was  made  in 
18D5,  and  in  this  case  also  there  is  no  reason  for  tMnking  that  the  wat^r 
has  been  polhited  by  sewage,  since  the  reservoir  is  situated  in  an  unin- 
habited region.  Moreover,  the  chemical  analyses  of  the  water  of  these 
reservoirs  made  receotly  do  not  show  that  any  material  change  has  taken 
place  in  the  character  of  the  water  as  compared  with  the  analyses  of  pre- 
vious years.  Under  the  circumstances,  there  appears  U)  he  no  reason,  in 
the  opinion  of  the  Boanl,  for  attributing  the  prevalence  of  typhoid  fever 
in  the  latter  part  of  1896  to  the  water  supplied  to  the  city  from  the  Gloui 
ter  water  works. 

The  water-shed  of  Wallace  Pond  is  free  from  human  habitations,  but 
there  is  a  picnic  ground  at  its  lower  end  which  is  said  to  be  used  to  a  COQ' 
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fitderable  extent  in  the  summer  season ;  and  it  is  very  desirable^  in  order 
to  avoid  danger  of  the  pollution  of  the  water,  that  the  use  of  t^^rrttory  in 
the  vicinity  of  your  sources  of  water  supply  for  such  purposes  should  be 
prevented- 

The  Board  would  also  repeat  the  suggestion  made  in  previous  replies, 
that  the  water  supply  of  Gloucester  could  undoubtedly  l>e  improved  in 
appearance  and  in  other  respects  by  the  removal  of  stumps,  soil  and  vege- 
table matter  from  the  bottom  and  sides  of  the  reservoii*s. 

Gloucestek.  Infoi*mation  was  received  from  the  lioard  of  health 
of  Gloucester  that  the  water  supply  furnished  to  fishing  vessels  by 
Adolph  Vo9S  of  East  Gloucester  appeared  to  be  derived  from  ob- 
jectionable sources.  The  Board  made  an  examination  of  the  terri- 
tory from  which  this  water  was  derived  and  the  place  in  which  it 
was  stored.  The  walled  cellar  of  a  large  wooden  building  consti- 
tuted the  reservoir,  and  this  was  subject  to  pollution  from  an  adjoin- 
ing stable-yard,  and  other  objectionable  sources  along  the  brook  which 
supplied  the  reservoir.  Chemical  analysis  of  the  water  also  gave  evi- 
dence of  serious  pollution. 

The  Board,  therefore,  sent  a  communication  to  the  board  of  health 
of  Gloucester,  June  4,  1897,  informing  them  that  the  analysis  and 
inspection  showed  "  that  this  source  of  water  supply  is  very  seriously 
|>olluted  and  is  a  possible  source  of  disease.  The  Board,  therefore, 
recommends  that  your  board  take  prompt  action  in  preventing  its 
farther  use,  either  for  drinking,  tor  culinary  or  domestic  uses.'' 

This  recommendation  was  complied  with  by  the  board  of  health 
of  Gloucester* 

I      Gboton.     The  Groton  Water  Company  applied  to  the  Board, 

■  March  8,  1897,  for  its  advice  relative  to  a  proposed  water  supply  to 
^mbfi  taken  from  springs  near  Baddacook  Pond,  and  from  the  pond 
^Mnlf  when  the  springs  were  found  to  1^  insufficient.    The  Board  re- 
plied to  this  application  as  follows  :  — 

t  April  21,  1S97. 

The  State  Board  of  Health  received  from  you,  on  March  8,  1897,  an 
applicfition  for  advice  with  reference  to  a  proposed  source  of  water  supply 
K  for  the  town  of  Groton,  to  be  taken  from  springs  in  the  viciuity  of  8hat- 
^tnrJc  Meadow,  so  called,  about  1,600   feet   from   the   westerly  shore   of 
^■■ddaeook  Pond,  and  to  be  supplemented  by  taking  water  directly  from 

■  TJuddncook  Pond,  in  case  the  yield  of  the  springs  should  prove  insufBcient 
for  tlie  supply  of  the  town. 

B     Subsequently  plans  were  received   showing  a  well  in  the  Shattuck 
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Meadow,  a  pipe  about  1,600  feet  in  length  leading  from  the  well  to  a 
proposed  pumpiog  station  on  the  westerly  shore  of  BaddiWjook  Pond,  a  line 
of  force  main  from  the  pumping  station  to  an  open  distributing  i^servoir 
to  be  located  on  Gibbet  Hill,  and  a  system  of  distribntiug  pipes  in  the 
town. 

Since  the  ai>plication  was  made,  you  have  made  tests  of  the  ground  by 
means  of  tubulin  wells  at  three  places  within  the  water-shed  of  Baddacook 
Pood ;  one  at  the  proposed  location  of  the  well  in  the  Sbattuck  Meadow ; 
another  in  the  vicinity  of  the  proposed  pumping  station,  on  the  westerly 
side  of  the  pond ;  and  the  third  on  the  south-westerly  side  of  the  pond,  at  a 
place  known  as  the  *'  sandy  shore.*'  The  results  of  the  testa  made  at  the 
first  two  places  were  unfavorable  and  no  water  was  obtained  from  the 
wells,  but  the  test  wells  on  the  south-westerly  side  of  the  pond  penetrated 
a  stratum  of  coarse  gravel  from  w*hich  water  could  be  pumped  freely  with 
a  hand  pnmp. 

Samples  of  water  from  three  test  wells  at  this  place  have  been  analyzed 
by  the  Board,  and  the  results  show  that  the  water  is  very  soft,  the  hard- 
ness Ijcing  much  less  tlian  that  of  any  other  source  that  has  l)cen  examined 
in  the  vicinity  of  Groton,  and  in  other  respects  also  the  water  is  of  excel* 
lent  quality  for  tlje  purposes  of  a  public  water  supply. 

With  regard  to  the  quantity  of  water  that  may  be  obtained  from  this 
fiouree,  a  definite  estimate  cannot  be  made  with  present  information ;  but, 
judging  from  the  character  of  the  surface  of  the  ground  in  the  vicinity  of 
the  pond,  w^hieli  is  favorable  to  the  absorption  of  a  large  portion  of  the 
water  falling  upon  it,  the  porosity  of  the  soil,  as  indicated  by  the  material 
taken  from  the  test  wells,  and  the  freedom  with  which  water  could  be 
pumped  from  tlie  wells,  it  may  be  said  that  the  conditions  are  favorable  to 
obtaining  a  large  yield  of  water  from  the  ground  at  this  place.  Moreover, 
if  the  ground  water  should  be  lowered  by  pumping  from  a  well  or  wells 
here,  it  is  probable  that  the  supply  would  be  augmented  by  the  filtration 
of  water  from  the  pond  through  the  gr€>und  and  into  the  wells.  Water 
derived  by  filtration  from  the  pond  in  this  way  would  probably  not  differ 
materially  in  quality  from  water  derived  from  the  land  side. 

In  \iew  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  a  sup- 
ply from  the  ground  in  the  vicinity  of  the  test  wells  on  the  sou tli- westerly 
shore  of  Baddacook  Pond  wiU  give  more  satisfactory  results  as  to  the  quality 
of  the  water  than  any  source  examined  in  the  vicinity  of  Groton,  and  the 
^^  indications  are  favorable  to  obtaining  a  sutlieient  quantity  of  water  at  this 
^H  place  for  the  supply  of  the  town.  The  Board  would  advise,  however,  that, 
^^B  before  finally  constructing  works  for  taking  a  supply  from  this  source,  you 
|Vmake  a  mure  thorough  examination,  to  determine  the  depth  and  extent  of 
F  the  porous  material  in  this  vicinity,  and  to  determine,  beyond  a  reasonable 
doubt,  whether  tlte  quantity  of  water  to  be  obtained  from  the  ground  here 
I      is  likely  to  be  suMeient  for  the  supply  of  Grotou  at  all  times. 
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The  plans  of  tlie  proposed  water  works  for  Groton  proride  for  an  open 
distributing  resiirvoir.  Experience  in  tliis  State  with  such  reservoirs,  when 
nded  for  the  storage  of  ground  water,  has  shown  in  all  cases  thut  the  water 
has  greatly  deteriorated,  on  accontit  of  the  presence  of  large  niimbera  of 
mlDute  organisms  which  multiply  rapidly  in  a  ground  water  exposed  to 
light,  and  impart  to  the  water  a  disagreeable  taste  and  otior*  The  Board 
would  adviae  that  the  proposed  distril>uting  reser\'oir  be  covered  so  that 
the  water  will  not  be  exposed  to  the  light, 

HrBSON.  The  wat^r  commissioners  of  Hudson  applied  to  the 
Board,  Jan.  27 »  1897^  for  its  advice  relative  to  the  question  of 
enlarging  and  improving  the  water  supply  of  the  town*  The 
Board  replied  to  this  application  as  follows :  — 

Feb.  17,  1897. 

The  State  Board  of  Health  received  from  you,  ou  Jan.  27,  1897,  an  appH* 
cation  for  advice  with  reference  to  enlarging  and  improving  the  water 
supply  of  Hudson,  in  which  you  state  tliat  yoo  propose,  first,  to  buOd  a 
new  dam  about  5Q0  feet  below  the  present  dam  at  the  outlet  of  Gates  Pond» 
your  present  source  of  water  supply,  thereby  making  available  an  addi* 
tional  water-shed  of  about  26  acres;  and,  second,  to  divert  into  the  upper 
end  of  Gates  Pond  the  water  of  a  small  brook  having  a  drainage  area  of 
about  123  acres  at  the  proposed  point  of  diversion*  It  is  understood  that 
yon  also  propose,  in  constructing  the  new  dam,  to  raise  the  water  in  Gates 
Pond  about  2  feet  above  its  present  high-water  level,  thereby  increasing 
somewhat  the  head  under  which  water  would  be  supplied  to  the  town  and 
increasing  considerably  the  storage  capacity  of  the  pood. 

It  appeturs  from  your  records  of  the  height  of  water  in  Gates  Pond  that 
the  pond  has  not  overflowed  for  a  period  of  seven  yeare,  several  of  them 
years  of  more  tlian  average  rainfall;  so  that,  while  no  recoixls  of  con- 
somption  have  been  kept,  the  indications  are  that  the  quantity  of  water 
the  town  is  already  in  excess  of  the  yield  of  Gates  Pond  in  a  series 
dry  years,  such  as  have  occurred  in  the  past,  and  an  additional 
supply  is  necessary. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
ineral  examination  of  the  pond  and  of  the  water-shed  from  which  you 
propose  to  take  an  additional  supply  of  water  to  be  made  by  its  engiueer, 
and  haa  caused  samples  of  the  water  collected  from  the  brook  below  Gates 
Poud,  and  of  the  brook  which  you  propose  to  divert  into  the  upper  end  of 
Uie  pond,  to  be  analyzed. 

The  quality  of  the  water  of  the  brook  at  the  site  of  the  proposed  dam 
below  Gates  Pond  is  found  from  this  examination  to  be  excellent  for  water- 
supply  purposes ;  but  the  increase  in  the  area  of  water-shed  and  in  the 
storage  capacity  of  the  pond  that  might  be  made  available  by  constructing 
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the  proposed  dam,  and  the  slight  inerease  in  the  head  onder  which  wai 
wuuUl  be  supplied  to  the  tc^wn  that  would  be  olitaiiied  by  raising  the  poud. 
would  not  warrant  the  outlay.  It  appears,  however,  that  measuremeDta  of 
the  quantity  of  water  flowing  in  the  stream  just  l>elow  the  present  dam  in- 
dicate that  tlie  loss  of  water  by  leakage  past  the  present  dam  is  large,  and 
might  be  much  larger  when  the  pond  is  full,  or  nearly  so,  and  it  further 
appears  that  you  consider  it  necessary  either  to  sti-engthen  the  present  dam 
or  to  construct  a  new  one;  so  that,  uiuler  the  circumstances,  it  is  probably 
liest  to  construct  the  new  dam,  as  propositi,  and  if  tlie  exti'a  area  of  poi 
that  will  be  created  by  this  dam  is  properly  prepared  for  the  storage 
water  by  the  removal  of  the  soil  and  vegetable  matter  from  the  area  flowi 
the  quality  of  the  water  is  not  likely  to  be  affected  unfavorably  by  the 
changes  in  its  area  and  capacity* 

The  second  portion  of  the  proposed  plan  is  to  increase  the  capacity 
Gates  Pond  by  diverting  into  it  the  water  of  a  small  brook  which  drai 
a  water-shed  contiguous  to  that  of  the  pond  on  the  north.  By  this  plan 
large  addition  will  be  made  to  the  capacity  of  your  present  works  for  su| 
plying  the  town  with  water;  but  it  is  said  that  this  brook  becomes  dry 
the  summer  scjvson,  and  the  conditions  appear  to  be  such  that  the  yield 
be  obtained  from  its  water-shed  may  be  smaller  in  proportion  to  its  a: 
than  that  of  the  immediate  water-shed  of  Gates  Pood ;  and  if  the 
should  continue  to  grow  at  the  same  rate  as  it  has  in  the  past  ten  yeai 
and  if  the  quantitjr  of  water  used  per  inhabitant  increases  as  in 
places,  it  is  probable  that  a  further  additional  supply  would  Ijc  need' 
in  a  few  years. 

The  quality  of  the  water  of  this  brook  is  indicated  by  analyses  of  two 
samples  collected  on  Feb.  10,  181)7,  at  a  time  when  there  was  a  lai^e  flow 
in  the  brook  from  a  recent  rain  and  from  melting  snow.  One  of  the  sam 
pies,  collected  at  the  point  at  whicli  it  is  proposed  to  divert  the  water, 
showed  that  the  water  lias  a  very  high  color,  and  contains  a  very  la; 
amount  of  oi*ganic  matter,  as  indicated  by  the  albuminoid  ammonia, 
second  sample  was  c<jllected  about  500  feet  further  up  stream  and  jusi 
above  a  small  tributary,  the  water  of  which  hatl  much  less  color.  The 
main  stream  at  this  point  had  a  higher  color  than  at  the  proposed  point  of 
diversion,  but  the  quantity  of  albuminoid  ammonia  was  found  to  be  the 
same. 

It  is  dill^cult  to  judge  from  a  single  analysis  what  the  quality  of  the  water 
is  likely  to  l>c  at  other  seasons  of  the  year ;  but,  so  far  as  can  be  judgei 
these  samples  may  be  a  fair  representation  of  the  average  quality  of  wai 
that  this  brook  will  furnish,  since  they  were  collected  in  the  period  of  the 
^ear  when  tlie  highest  flows  may  be  expected,  and  when  the  brook  would 
>ntribute  to  the  pond  the  bulk  of  the  water  that  it  might  be  expected  to 
famish  in  a  year.     If  the  single  set  of  analyses  thus  far  made  is  fairly 
representative  of  the  average  quahty  of  water  that  this  brook  will  furnisi 
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Board  is  of  the  opinion  that  the  diversion  of  thia  bnx^k  into  Gates  Pond 

ly  have  mifavorable  effect  upon  the  quality  of  the  water  of  the  pond. 

Examinations  of  the  water  of  Gates  Pond  have  been  made  from  time  to 
time  by  the  Board  for  many  years,  and  the  results  have  shown  that  the 
water  is  soft,  nearly  colorless,  and  generally  of  good  (jiifdity  for  the  pur- 
poses of  a  public  water  supply ;  but  the  water  has  at  times  been  affected 
by  a  disagreeable  taste  and  odor,  caused  by  the  presence  c^f  considerable 
numbers  of  minute  organisms.  80  far  as  observations  of  the  Boai'd  have 
shown,  serious  trouble  from  this  cause  has  occurred  in  only  one  year  in  the 
period  of  eight  years  covered  by  the  examinations ;  but  the  discharge  into 
the  pond  of  a  water  containing  so  lai*ge  an  amount  of  organic  matter  as 
that  found  in  the  water  of  the  bnxik  in  question  would  be  liable  to  produce 
conditions  under  which  microscopic  organisms  might  thrive  in  much  greater 
abundance  than  at  present;  and»  in  view  of  all  the  circumstances,  the 
Board  does  not  at  present  advise  the  enlargement  of  your  supply  by  the 
diversion  of  the  water  of  this  brook  into  the  pond,  but  would  advise  that 
you  have  frequent  chemical  analyses  of  the  water  made  during  the  next 
few  months,  and,  if  these  examinations  indicate  that  the  water  m  likely  to 
be  of  a  similar  character  to  what  it  was  fouud  to  be  by  the  recent  analyses, 
that  you  make  further  iuvestigatiou  with  a  view  to  supplementing  the  sup- 
ply from  some  other  source* 

The  Board  will  co-operate  with  you  by  causing  the  necessary  analyses 
to  be  made,  and  will,  upou  application,  advise  you  further  with  reference 
to  increasing  your  water  8np[)ly,  when  tlie  results  of  further  investigations 
are  available* 

From  the  examinations  of  the  engineer  of  the  Board  it  appears  that  there 
is  a  dwelling-house  with  out-houses  located  close  to  the  shore  of  Gates 
Pond,  not  far  from  the  gate-house,  from  the  vicinity  of  which  drainage 
most  enter  the  pond ;  and  the  analysis  of  a  sample  of  water  collected 
through  a  hole  in  the  ice  close  to  the  shore  of  the  pond  and  in  the  ricinity 
of  this  house,  indicated  that  the  water  was  to  some  extent  polluted  by  sew- 
age* It  appears,  also,  that  there  are  several  summer  cottages  along  the 
re  of  the  pond,  and  that  the  pond  is  used  as  a  pleasure  resort  in  the 
;er  season.     These  conditions  are  a  serious  menace  to  the  health  of 

lose  drinking  the  water,  and  the  Board  would  advise  that  you  proceed 
without  delay  to  remove  all  danger  of  pollutiou  of  the  water  of  Gates 
Pond  by  preventing  the  general  use  of  the  pond  as  a  pleasure  resort,  and 
removing  the  houses  on  its  shore  to  some  place  where  the  drainage  from 
them  will  not  pass  into  the  pond. 

The  water  commissioners  of  Hudson  agaio  applied  to  the  Board, 
M*y  27,  1897,  for  its  advice  relative  to  the  questioD  of  ImproviDg 
ftnd  enlarging  the  public  water  supply  by  certain  measures  indicated 
on  a  *plan,  being  mainly  the  constiuetion  of  a  new  dam  below  the 
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present  darn  at  tlie  outlet  of  Oatea  Pond,  and  the  diversion  of  the 
water  of  another  water-shed  into  the  pre^^ent  supply.  The  Board 
replied  to  this  application  as  followa :  — 

JXTLY  12, 1S97. 

The  State  Board  of  Health  received  from  you,  on  May  27,  an  applica- 
tiou  with  reference  to  enlarging  and  improving  the  water  supply  of  Hudson, 
in  which  you  state  tlmt,  acting  uuder  the  authority  of  chapter  242  of  the 
Acts  of  180  7 »  yo^propo^4e  t^)  take  land  around  Gates  Pond,  substantially  as 
shown  ou  a  pinu  submitted  with  your  application,  entitled  ^'  Plan  of  land 
at  Gates  Pond,  Berlin,  to  be  taken  for  the  Hudson  water  works,  B*  R. 
Felton,  C.E.,  Boston,  ilay,  18D7,'*  and  to  take  all  rights  now  held  by  any 
person  or  penjons  on  huid  previously  taken  by  the  town  of  Hudson,  said 
land  being  located  between  the  laud  you  now  propose  to  take  and  the  orig* 
inal  boundary  of  the  pond,  as  shown  on  the  plan  referred  to  above. 

You  also  proi>ose  to  construct  a  new  dam  below  the  present  dam,  at  the 
outlet  of  Gates  Pond,  approximately  as  shown  on  another  plan  submitted 
with  your  application,  which  will  collect  leakage  from  the  present  dsnn  and 
the  flow  from  a  small  additional  water-shed.  The  proposed  dam  is  to  be 
higher  than  the  present  dam,  and  will  raise  the  water  in  the  pond  two  feet 
al>ove  its  present  high-water  level.  The  present  dam  is  not  to  be  removedi 
but  bet«\*eeu  the  two  dams  it  is  proposed  to  remove  the  soil  from  the  area 
to  bo  liowed  where  it  is  not  too  deep,  and,  ivhere  the  depth  is  such  as  to 
make  the  removal  of  the  soil  very  expensive,  to  cover  it  with  gravel  or  sand* 

Fioally,  you  request  the  advice  of  the  Board  as  to  the  advisability  of 
fuilher  increasing  your  water  supply  by  diverting  into  the  pond  the  water 
of  a  water-shed  lying  contiguous  to  that  of  the  pond  on  the  north* 

The  Board  has  caused  tin  examination  of  the  locality  to  be  made  by  its 
engineers,  and,  having  carefully  considered  the  plans  submitted,  concludes 
that  it  is  necessary,  in  order  to  prevent  the  danger  of  pollution  of  the 
water  supply  of  the  town,  that  the  town  should  acquire  lands  about  the 
pond,  including  the  buildings  at  present  located  neartlie  shores,  and  rights 
of  access  to  the  pond  for  any  purpose  the  use  of  which,  as  at  present,  is  a 
menace  to  the  pnrity  of  the  water.  The  area  of  land  to  be  taken  about  the 
pond,  as  shown  upon  the  said  plan  submitted  by  you,  appears  to  be  a  rea- 
sonable one  for  the  purpose  for  which  it  is  intended,  and  the  Board  recom- 
'  mends  and  approves  the  taking  and  holding  in  fee  of  lands  about  the  pond, 
as  proposed,  ttigether  with  all  rights  in  or  upon  these  lands,  or  connected 
therewith,  and  all  rights  and  privileges  of  access  by  any  person  or  persona 
to  the  pond  over  land  now  owned  by  the  town  on  the  shores  of  the  pond, 
[the  enjoyment  and  exercise  of  which  might  pollute,  or  tend  to  pollute,  the 
I  water. 

Regarding  the  second  portion  of  your  proposed  plan,  the  Board  has 
already  expressed  the  opinion  that,  since  you  consider  it  necessary  either 
to  strengthen  the  preseut  dam  or  construct  a  new  one,  it  i&  probably 
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best  to  construct  a  new  dam.  The  extra  area  of  pond  tlmt  would  be 
created  by  this  dam  at  present  consists  in  part  of  a  wooded  swamp,  and 
your  plan  includes  the  preparation  of  the  land  for  flowage  by  the  removal 
of  soil  where  not  t<x)  deep,  but  in  places  where  mud  or  vegetable  matter  is 
so  deep  as  to  make  its  removal  very  expensive  you  prop*>8c  to  cover  it 
with  gravel  or  sand.  It  is  very  desirable  that  all  of  the  soil,  mud  and  veg- 
etable matter  be  removed  from  tlie  entire  area  to  be  flowed,  but  if  there 
are  places  where  its  depth  is  so  great  that  its  removal  is  impracticable  it 
oan  probably  be  covered  with  sand  or  gravel  as  proposed,  in  such  a  man- 
ner as  to  prevent  its  presence  having  an  iujurious  effect  upon  the  quality 
of  the  water;  but,  in  the  absence  of  information  as  to  the  location,  depth 
and  cbaracter  of  such  areas,  more  definite  advice  as  Uj  their  treatment 
cannot  be  given  * 

The  final  portion  of  your  proposed  plan  involves  the  enlargement  of  the 
capacity  of  the  pond  by  dii^charging  into  it  the  water  of  a  small  brook  near 
its  northerly  end,  and  you  request  the  advice  of  the  Board  as  to  the  advis- 
ability of  using  the  water  of  this  source. 

Several  chemical  analyses  of  this  water  have  been  made  within  the  last 
four  months,  and  the  results  show  that  the  water  is  highly  colored,  at 
least  during  the  portion  of  the  year  when  the  flow  of  the  stream  is  great- 
est, and  contains  a  very  large  amount  of  organic  matter ;  and  the  diversion 
of  this  brook  into  Gates  Pond  would  be  likely  to  have  an  unfavorable 
effect  upon  the  quality  of  the  water  of  the  pond.  The  water-nlied  of  the 
brook  is  free  from  pollution ;  and,  if  the  quality  of  the  w^ater  were  suitable, 
tiiiB  would  be  an  economical  source  from  wliicb  to  supplement  Gates  Pond, 
since  it  appears  to  l>e  the  only  source  from  which  the  pond  can  be  supple- 
mented without  pumping.  An  examination  of  the  water-shed  of  the  brook 
shows  that  it  contains  a  considerable  area  of  swamp  land  in  its  upper 
portion,  but  below  the  swamp  the  brook  has  a  i*apid  fall  nearly  to  the 
point  at  which  it  is  proposed  to  divert  the  water.  It  may  be  feasible,  by 
constructing  drains  along  the  borders  of  the  swamp  on  each  side,  to  inter- 
cept the  water  flow^ing  from  the  higher  portions  of  the  water-shed,  and  at 
the  same  time  to  drain  the  swamp  and  prevent  the  water  standing  thereon, 
and  thus  greatly  improve  the  quality  of  the  brook  water. 

In  view  of  all  the  circumstances,  the  Board  does  not  at  present  advise 
the  086  of  water  from  this  brook  to  supplement  the  supply  of  Gates 
Pond,  but  would  advise  that  you  cause  an  investigation  to  be  made  to 
determine  the  feasibility  and  probable  cost  of  draining  thoroughly  the 
swamp  upon  the  water-shed  of  the  brook,  so  as  to  cause  the  water  to 
flow  off  quickly^  and  prevent  it  from  acquiring  a  high  color  and  a  large 
amount  of  organic  matter  from  remaining  for  a  considerable  time  in  con- 
tact with  tlie  vegetable  matter  in  the  swamp. 

The  Boanl  will  give  you  further  advice  in  this  matter  when  you  have  the 
of  further  investigations  to  present. 


HuxTmGTON,  Tli©  committee  on  water  supply  of  the  town  ofi 
HimtingtoD  applied  to  the  Boards  Oct,  16,  18D7,  for  its  advice  with 
reference  to  taking  the  water  of  nertain  brooks  in  that  town  aa 
sources  of  water  supply  for  the  town.  The  Board  replied  to  this 
application  as  foUows ;  — 

^P  The  State  Boai'd  of  Health  received  from  you,  October  16,  an  appli- 
'  cation  for  advice  with  reference  to  a  proposed  water  supply  for  the  town 
of  Huntington,  in  which  you  state  thivt  the  plan  which  now  seems  most 
expedient  is  to  construct  a  dam  on  Taylor  (or  Roaring)  Brook,  just  below 
the  point  where  it  is  joined  by  Clark  Brook,  and  to  distribute  tlie  w^atcr 
from  a  small  reservoir j  which  it  is  proposed  to  foro)  at  this  point,  to  the 
town  by  gravity.  It  is  also  proposed  to  increase  tlie  supply  from  this 
source,  if  necessary,  by  diverting  the  water  of  Pond  Brook,  which  flows 
from  Nonaieh  Pond,  into  the  water-shed  of  Roaring  Brook,  at  some  ix)int 
above  the  proposed  dam-  You  also  state  that  you  are  considering  the 
feasibility  of  uniting  Cold  and  Ctx^k  brooks,  which  are  tributaries  of  the 
Westliiild  River  on  opjiosite  sides  just  ab<:>ve  the  town,  aod  supplying 
town  by  gravity  from  tiiese  sources. 

The  Board  has  caused  an  examination  of  the  sources  mentioned  in  yi 
application  to  be  made  by  one  of  its  eiigincei's,  and  samples  of  the  wate 
to  l>e  analyzed,  and  has  also  caused  examinations  to  be  made  of  the  waters 
of  Wooilruff  Brook  and  Gold-mine  Brook,  which  are  not  far  from   the 
village, 

Taylor  or  Roaring  Brtjok,  the  first  source  mentioned  in  your  applicatiou, 
would  probably  furnish  a  sullicieut  supply  of  water  for  Huntington,  even 
in  the  drier  portion  of  a  dry  season,  if  its  ^ow  is  well  maintained  in  summer, 
as  is  said  to  be  the  case.  Analyses  of  samples  of  the  water  of  the  brook 
collected  recently  show  that  it  Is  soft^  nearly  colorless,  and  naturally  of 
exceUeot  quaUty  for  the  pur^wses  of  a  public  water  supply;  but  an  exam- 
ination of  the  water-shed  shows  the  presence  of  numerous  dwelling-houses, 
much  of  the  sewage  from  which  must  ihid  its  way  directly  or  indirectly 
inti » the  streams.  Under  these  circumstances,  the  brook  cannot  be  regarded 
as  a  safe  source  from  which  to  take  water  dii^ectly  for  domestic  purposes, 
I  as  is  proposed  under  the  present  conditions.  The  houses,  moreover,  are 
widely  scattered,  so  that  it  does  not  seern  practicable  to  prevent  the  danger 

I  of  i»ollution  of  tlie  brook  by  providing  a  means  of  removing  the  sewage 
Irom  the  water-sfaed. 
I  An  analysis  of  a  sample  of  the  w^ater  of  Norwich  Pond,  collected  on  ' 
bctober  26,  indicates  that  the  water  at  that  time  was  of  satisfactory  quality 
WOT  the  purposes  of  a  public  water  supply  ;  and  this  source  does  not  appear 
to  be  exposed  to  serious  danger  of  sewage  pollution,  though  it  is  becoming 
to  some  extent  a  place  of  resort  in  the  summer  season.     The  soiu*ce  will^J 
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yield  mach  more  water  than  is  likel}^  to  be  oeeded  by  Huntington,  but  the 
ooet  of  works  for  supplying  the  town  from  this  pond  would  be  large,  on 
account  of  ita  diatauce  from  the  village. 

Cook  Brook  is  a  stream  of  somewhat  smaller  size  than  Taylor  Brook, 
which  eoters  the  Westfield  River  from  the  north,  about  a  mile  above  the 
town  of  Iluntiugtou;  while  Cold  Brook  is  a  much  smaller  stream,  entering 
tlie  Westtield  River  from  the  south,  nearly  opposite  the  mouth  of  Cook 
Brook.  The  water  of  Cook  Brook  ia  of  about  the  same  quality  as  that  of 
Taylor  Brook.  Cook  Brook  alone  nught  possibly  furnish  a  Bullieient  supply 
for  IlujDtington  without  storage,  it  its  Oow  is  well  maintained  in  the  drier 
portion  of  a  dry  season ;  but  the  use  of  this  source  is  open  to  the  same 
abjection  as  that  of  Taylor  Brook,  on  account  of  the  presence  of  numerous 
scattered  farm-houses  upon  the  water-whed,  by  which  tlie  source  is  exposed 
to  danger  of  sewage  pollution.  Cold  Brook  has  so  small  a  water-shed  that 
of  itself  it  would  probably  not  furnish  a  sutlicient  supply  for  Huntington 
ditring  the  drier  portion  of  the  year.  There  are  only  tlirce  or  possibly  four 
dwelling-houses  upon  its  water-shed,  and  the  quality  of  the  water  is  natu- 
rally good,  though  it  has  slightly  more  color  than  that  of  Corjk  or  Taylor 
brooks.  It  would  apparently  not  be  expensive  to  prevent  danger  of  pol- 
lution of  the  water  from  the  few  houses  on  the  water-shed ;  but  it  would  be 
Decefisary,  in  order  to  secure  a  sullieient  supply  from  this  source  alone,  to 
oonstruct  a  storage  reservoir  upon  it,  and  it  does  not  seem  to  be  practi- 
H  cable  to  construct  a  reservoir  of  sutlicient  size,  owing  to  the  character  of 
L^lhe  water-shed,  which  is  very  steep,  though  further  investigations  may  show 
HIAftt  it  is  feasible  to  construct  a  reservoir  upon  this  brook. 
^  The  Board  has  also  caused  un  ex  ami  nation  b3  be  ma<l€  of  Wmxlruff 
Brookt  a  tributary  of  the  east  branch  of  the  Westfield  River,  which  enters 
the  atream  a  short  distance  below  Norwich  bridge,  not  far  from  the  village. 
The  water  of  this  brook  is  of  about  the  same  quality  as  that  of  Cold  Brook, 
aodv  owing  to  the  very  small  population  upon  its  water-shed,  it  would 
probably  be  practicable  to  prevent  danger  of  pollution  of  the  water  by 
Mirage  at  a  reasonable  cost.  The  brook  would  not  yield  sulbeient  water 
for  the  supply  of  the  town  at  all  seasons  of  the  year  without  storage,  but 
there  are  apparently  one  or  two  sites  at  which  storage  reservoirs  might  be 
constructed.  This  brook  is  nearer  the  town  than  the  other  sources  men- 
tioned, and.  under  tl^e  circumstances,  the  feasiliility  of  ubttuning  a  supply 
for  lluutington  from  it  seems  worthy  of  a  thorough  investigation. 

An  examination  was  also  nmdc  of  Gold-mine  Brook,  a  tributary  of  the 
west  branch  of  the  Westfield  River,  entering  it  about  a  mile  up-stream 
from  Cold  Brook.     The  color  of  the  water  is  snmewhat  greater  than  that 

Pof  the  other  brooks  and  the  water  contains  considerably  more  organic 
matti^r.  |>robably  due  to  contact  with  veg;e table  matt-er  in  swamps,  so  that 
it«  quality  may  be  somewhat  less  satisfactory  than  that  of  the  others.  The 
wmtcr-shed  is,  however,  nearly  free  from  population,  and  the  danger  of 
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the  pollution  of  the  brook  by  sewage  could  probably  be  avoided  without 
much  difficulty.  It  is  not  feasible  to  tell*  with  present  information,  whether 
this  source  would  furnish  a  sufficient  supiily  for  the  town  of  Huntington  at 
all  seasons  of  the  year  without  the  use  of  a  storage  resen'oir ;  but  there 
appear  to  be  opporttinities  for  constructing  a  storage  reseiToir^  if  it  should 
be  found  necessary.  It  is  possilile  also  that,  by  the  use  of  Cold  Brook  in 
contieetiou  with  Gold-mine  Brook^  a  sufficient  supply  for  the  town  would 
be  obtained  at  all  times  without  storage. 

As  a  result  of  its  investigations,  the  Board  docs  not  advise  the  use  of 
Taylor  or  Cook  brooks  for  the  supply  of  the  town,  but  concludes  that  it  is 
advisable  for  the  town,  first,  to  make  an  investigation  in  the  valley  of 
Wooilmff  Brook,  to  determine  whether  this  source  can  be  developed  by  the 
construction  of  a  storage  reservoir  so  as  to  furnish  a  sutlicient  supply  for 
the  town,  and  that  a  cai-eful  estimate  of  the  probable  cost  of  works  be  pre- 
pared, including  the  probable  coat  of  removing  all  the  soil  and  vegetable 
matter  from  the  site  of  any  proposetl  reservoir  or  reservoirs,  and  the  cost 
of  removing  any  sources  of  sewage  pollution  that  may  be  found  to  exist* 

An  investigation  should  also  be  made  of  the  probable  yield  of  Cold  Brook 
and  Gold-mine  Brook,  and  an  estimate  made  of  the  cost  of  works  for  sup- 
plying the  town  from  either  or  both  of  these  brooks,  either  with  or  without 
a  storage  resen^oir,  as  may  be  found  necessary. 

Finally,  it  is  desirable  that  furtlier  investigations  be  made  of  the  cost  of 
supplying  the  town  from  Norwich  Pond,  including  the  cost  of  a  strip  of  land 
about  the  [x^nd,  if  necessary  to  prevent  access  to  it. 

The  Board  would  advise  that  these  investigations  be  made  under  the 
direction  of  an  engineer  of  experience  in  the  design  and  construction  of 
water  works.  The  Board  will  assist  you  in  these  investigations  b^^  making 
such  analyses  of  water  as  may  be  necessary,  and  will,  upon  application, 
give  you  further  advice  when  you  have  the  results  of  additional  inveBti- 
gations  to  present. 

Lee,  The  Berksbire  Water  Company,  in  the  town  of  Lee,  ap- 
plied to  the  Board,  March  4,  181)7,  for  its  advice  relative  to  the 
enlargeiuent  of  its  water  supply  by  taking  water  from  Basin  Pond 
Brook.     The  Board  replied  to  this  application  as  follows ;  — 

March  9»  1897. 
Tlje  State  Boai'd  of  Health  received  from  you,  on  March  4,  1897,  ao 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
towns  of  I^e  and  Lenox,  in  which  yon  stat«  that  you  have  petitioned  the 
Legislature  for  the  right  t«:p  extend  the  pipes  of  the  Lee  Water  C^^mpany 
into  the  town  of  Lenox  (for  the  supply  of  the  \illage  of  Lenox  Dale),  and 
that  you  desire  to  obtain  the  right  to  take  water  from  Basin  Fond  Brook, 
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also  known  as  Washington  ^Mouotain  Brook,  in  the  towns  of  Lee  and 
Wasbitigtun,  as  an  atklitional  source  of  water  supply,  since  your  present 
sources  might  not  be  suflicient  if  the  proposed  exteusiou  should  be  made. 

No  definite  inf  ormatiou  is  available  aa  to  the  capacity  of  Coildiug  Brook, 
your  present  source  of  supply,  and  no  record  is  kept  of  the  coosuuiptiou 
of  water  by  the  town,  but  it  is  understood  there  has  been  a  Bhortage  of 
water  in  at  least  two  summers  during  the  last  six  years;  and,  while  the 
capacity  of  the  works  has  been  increased  by  raising  the  dam  of  a  storage 
reservoir  located  on  one  of  the  tributaries  of  Codding  Brook,  the  indica- 
tions are  that  the  consumption  of  water  in  the  town  is  at  present  nearly 
as  great  as,  if  not  greater  than^  the  capacity  of  your  present  source,  and 
an  additional  supply  is  necessary  if  the  works  are  to  be  further  extended. 

Tlie  proposed  source  of  supply,  Basin  Pond  Brook,  has  a  very  much 
larger  water-shed  than  your  present  source,  but  no  information  is  avail- 
able as  to  its  probable  flow  in  the  drier  portion  of  the  year.  It  is  said,  how- 
ever, that  the  flow  is  well  maintained  in  the  summer  season,  and  if  this  is 
the  case,  this  brook,  under  present  conditions,  would  probably  furnish  a 
large  addition  to  yoor  present  supply, 

A  sample  of  the  water  colJected  from  this  brook  has  been  analyzed,  and 
the  resalts  show  that  the  water  has  considerable  color,  and  that  it  is  soft 
and  contains  a  smaller  amount  of  organic  matter  than  the  water  of  your 
present  source.  The  amount  of  chlorine  present  in  this  sample  was  some- 
what greater  than  is  usually  found  in  unpolluted  waters  of  tliis  region, 
indicating  possibly  a  slight  pollution  by  sewage. 

It  is  not  feasible,  at  this  season  of  the  year,  to  make  a  satisfactory 
examination  of  the  water-shed  of  this  brook;  but  it  appears,  from  an 
examination  of  the  maps  of  the  region,  that  there  is  a  considerable  num- 
ber of  dwelling-houses  within  tlie  water-shed,  and  it  is  possible  that  the 
source  is  exposed  to  pollution  by  sewage  from  these  houses.  If  a  supply 
of  water  should  be  drawn  from  this  source,  it  would  probably  be  taken 
directly  from  the  brook  without  passing  through  a  large  rescr\'oir,  and 
there  would  be  great  danger  that  any  pollution  that  might  enter  the  stream 
would  be  conveyed  directly  into  the  distributing  system  of  the  towns.  If, 
however,  eflfectual  means  are  taken  to  exclude  sewage  from  the  brook  and 
its  tributaries,  this  brook  would,  in  the  opinion  of  the  Board,  be  a  suitable 
source  from  which  to  take  water  for  the  supply  of  Lee  and  the  village  of 
Lenox  Dale. 

In  a  reply  of  the  Boani  to  the  Lenox  Water  Company,  dated  Sept.  11, 
1889,  reference  was  made  to  the  use  of  Basin  Pond  Brook  for  the  supply 
of  the  town  of  Lenox,  and  a  copy  of  that  reply  is  enclosed  herewith. 

I      ^Iassachusetts   Hospital  for  EprLEPTics  (at   Modsod)*     The 
■  trustees  of  this  institution  applied  to  the  Board,  Nov,  30,  1896,  for 
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advice  in  regard  to  a  propotsed  water  supply  for  the  institution,  to  be 
taken  frum  the  ground  at  the  foot  of  the  hill  upon  which  the  hospit&l 
Btands.     The  Board  replied  to  this  application  as  follows :  — 

Feb.  &.  imi 

The  State  Board  of  Health  has  oarefiilly  considered  your  application  for 
advice  with  reference  to  a  proposetl  additional  water  supply  for  the  Hos» 
pitu!  for  Epileptics,  to  he  taken  from  the  ground  between  the  foot  of  the 
hill  on  which  the  hospital  buihlings  are  situated  aud  the  Quaboag  River, 
and  has  caused  the  locality  to  be  examined  by  one  of  its  eo^iueers,  and 
fiaoiples  of  water  sent  in  by  you  from  test  wells  at  the  location  of  the  pro- 
posed source  of  supply  to  be  analyzed. 

These  tests  were  favorable  tioth  as  regards  the  character  of  the  material 
found  beneath  the  surface  and  the  fi'eedoni  with  which  water  could  be 
drawn  from  some  of  the  test  wells,  to  obtaining  a  considerable  quantity  of 
water  from  the  grouud  at  this  phice,  and  water  of  some  of  the  wells  wa» 
found,  upon  analysts,  to  be  of  good  quality  \  but  the  analysis  of  a  sample 
from  the  well  from  which  water  could  apparently  be  obtained  with  the 
most  freedom  showed  the  presence  of  a  very  large  amouut  of  iixiu,  which 
would  give  tlie  water  a  turbid  appearance,  and  make  it  very  objectionable 
for  laundry  and  many  otlier  uses ;  aud  the  water  of  another  weQ  was 
affectetl  by  its  nearness  to  territory  which  has  been  used  as  a  place  of 
sewage  disposal. 

In  view  of  these  conditions,,  the  Boaril  would  advise  that  you  eontimie 
your  investigations,  to  see  whether  it  may  not  be  practicable  to  obtain  a 
sufficient  supply  of  good  ground  water  from  some  suitable  source. 

It  is  undex*stoo<l  that  your  present  sources  of  supply  will  furnish  a  sutfi- 
cient  quantity  of  water  for  the  hospital  duriug  the  greater  jjortion  of  the 
year,  and  that  the  additional  supply  is  requireil  for  use  only  dunug  the 
drier  portioii  of  the  year.  An  exaniinati<m  of  tlie  water-tihed  of  your  west 
reservoir  shows  tliat  the  water  is  exposed  to  serious  pollution  fmm  farm 
buildings  situated  directly  on  the  brook,  a  short  distance  above  the  reser- 
voir. The  quanlity  that  the  south  reseiToir  will  furnish  is  very  small,  and 
it  appears  that  tliis  reservoir  is  kept  in  reserve  for  tire  protection.  The  re- 
maining source,  known  as  the  ice  pond,  is  also  objectionable,  on  account 
of  the  population  on  its  water-shed. 

If  the  west  reservoir  and  the  ice  pond  are  to  be  retained  as  sources  of 
supply,  provision  should  be  made  to  preveut  their  iwllution  by  sewage  or 
other  animal  matter ;  and,  in  view  of  tlie  probable  cost  of  tliis  work  aud 
f  tlie  inferior  quality  of  the  water  as  compared  with  a  good  ground-water 
supply,  it  may  be  more  economical  to  secure  at  once  a  new  supply,  suffi- 
cient for  all  seasons  of  the  year,  and  avoid  the  use  of  the  present  sources. 

The  Board  would  also  suggest  tliat  in  making  further  iuvestigatious  yon 
take  into  consideration  the  feasibility  and  probable  cost  of  obtaining  a 
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supply  from  the  towo  of  Moiison»  witlnn  the  limits  of  which  the  hospital  is 
situated.  This  town  is  provided  with  an  ample  supply  of  grouud  water  of 
excellent  quality. 

Massachusetts  Reformatory  Prison  for  Women  {SherborD), 

The  superiotendent  of  this  institution  applied  to  the  Board,  Sept. 

30,  18^17,  stutiug  a  belief  that  the  **  supply  of  drioking  water  is 

not  as  pure  as  it  should  be,**  and  at  the  same  tiaie  requestiug  that 

an  analysis  of  the  water  should  Ije  uiade.     The  Board  replied  to  this 

applicatiou  as  fallows  ;  — 

Dbg.  3,  1897* 

The  State  Board  of  Health  has  considered  your  applicatiou  for  advice 
with  reference  to  the  quality  of  the  water  supply  of  the  Reformatory  Prison 
for  Womeu,  which  is  drawn  from  Wauyhakum  Pond,  situated  in  Frauiing- 
ham  and  ^Vshland,  and  has  caused  an  examination  of  the  source  of  supply 
to  be  made  by  one  of  its  eugiueers  and  earn  pies  of  the  water  to  be  analyzed. 

The  chemical  analyses  indicate  that  the  water  in  its  present  state  is  in 
general  a  fairly  good  water  for  domestie  uses;  hut  the  quantity  of  chlorine 
present  is  somewhat  above  the  normal  for  this  region,  indicating  a  small 
amount  of  pollution  by  sewage.  The  examination  of  the  water- shed  shows 
that  there  is  a  considerable  population  upon  it,  and  the  growing  village  of 
Soutli  Framingham  is  encroaching  upon  its  north-easterly  side,  though  a 
portion  of  the  houses  situated  witluu  the  water-shed  are  connected  with 
Framingham  sewers.  It  :dso  appears  tliat  the  pond  is  a  place  of  resort 
for  picnics,  and  that  sometimes  large  numbers  of  people  visit  it  in  the 
summer  season.  The  pond  is,  therefore,  ex|>o8ed  to  considerable  danger 
of  poUution  by  sewage ;  but  under  the  provisions  of  certain  acts  of  the 
Legislature  the  prison  commissioners  bave  tJie  authority  to  take  steps  to 
protect  the  water  of  the  pond  from  pollution,  and  to  appoint  a  watchman 
for  the  purpose,  who  shall  have  the  jjowers  of  the  district  police.  There 
is  no  doubt  tlmt  a  eonsiderable  pn^tection  is  afforded  in  this  way ;  but  it 
is  Dot  practicable  Uj  prevent  people  from  resorting  U)  the  pond  in  large 
and  increasing  numbers  in  the  summer  season,  unless  control  of  the  shores 
18  obtained  so  as  to  prevent  access  to  the  pond.  The  population  living 
upon  the  water-shed  is  likely  to  increase  in  the  future,  owing  to  tlic  near- 
ness of  the  large  and  growing  village  of  South  Framingham,  and  there 
will  be  iocreasing  difticulty  in  preventing  the  pollution  of  the  pond  from 
this  population. 

Under  the  ciix;umstances,  it  is  impracticable  to  prevent  the  danger  of 
poUuUon  of  the  pond  except  at  a  considerable  expense,  and  it  would  prob- 
ably be  cheaper  to  obtain  water  in  the  future  from  another  source,  if  a 
suitable  one  can  be  fouud  within  a  reasonable  distance  of  the  prison. 

It  may  be  feasible  to  obtain  ground  water  from  the  valley  of  one  of  the 
teooka  in  the  vicinity  of  the  prison  by  means  of  wells  or  other  siuiilac 
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works,  aiifl  it  is  possible  that  sofHcient  water  could  be  obtained  at  such  an 
elevation  tliat  it  would  flow  to  tlie  present  pump  well  so  that  no  material 
alteratiou  id  the  works  would  he  needed. 

The  Board  would,  therefore,  advise  that  you  have  an  iuvestigation  imide 
to  determine  whether  it  Is  praetieable  to  obtain  a  suflicieut  supply  of  good 
ground  water  ia  the  viciuity  of  the  prison. 

Medway.     The  Medway  Water  Company  applied  to  the  Board, 

Sept,  23,  1896,  for  additional  advice  In  regard  to  a  proposed  water 
supply  for  Medwajr,  to  bo  taken  from  the  ground  at  the  east  end  of 
Medway  village,  near  Charles  Kiver*  The  Board  replied  to  this 
application  as  follows  i  — 

Mauch  17.  1897* 

The  State  Boaixl  of  Health  received  from  you,  on  Sept.  23,  1^96,  an 
application  for  further  advice  with  reference  to  taking  water  for  tlie  supply 
of  the  town  of  Medway  from  the  ground  on  the  southerly  side  of  Charles 
River,  at  the  easterly  end  of  Medway  village.     Your  investigations  in  this 
region,  previous  to  the  time  the  last  reply  of  the  Board  was  made,  had 
included  tests  of  the  ground  by  means  of  tubular  wells  on  the  northerly    — 
side  of  the  river,  iu  the  vicinity  of  the  corner  of  Walker  and  VUhige  streets,  I 
where  the  tests  were  unfavorable  to  obtaining  a  supply  of  good  water  ;  and 
you  subsequently  made  fuither  tests,  by  means  of  a  second  group  of  wells 
on  the  southerly  side  of  the  river  and  about  500  feet  further  down  stream,  ■ 
at  the  place  to  which  you  refer  in  your  present  application*     Regarding 
this  source  the  Board  advised  you  as  follows :  — 


The  Board  has  caused  an  examinatioii  of  this  locality  also  to  be  made,  and  has 
found  that  the  conditions,  as  regards  the  porosity  of  the  soil,  are  favorable  to 
obtaining  water  freely  from  wells  here,  and  the  territory  on  both  sides  of  the  river 
appears  to  be  of  a  porous  character,  judging  from  surface  indications;  but  with 
the  information  at  present  available  it  is  not  feasible  to  tell  whether  or  not  a 
sulHcient  supply  of  water  for  the  town  can  be  obtained  from  the  ground  in  thia 
vicinity . 

Sampler*  of  water  have  been  collected  from  each  of  the  three  test  wells  on  two 
ocx?a£ions,  and  the  results  show  in  geaertd  that  the  water  has  at  some  time  been 
polluted  but  subsequently  purified  by  its  passage  through  the  ground.  The 
quantity  of  iron  in  all  of  the  samjiles  was  so  small  as  not  to  afl'ect  the  quality  of 
the  water ;  but  there  was  a  ntiarked  increase  In  the  quantity  of  Iron  found  in  the 
second  set  of  samples,  which  were  ooHeoted  after  pumping  for  about  ten  hours 
daily  for  several  days  with  a  hand  fjimip.  The  quality  of  the  water  in  other 
respects  improved  somewhat  with  pumping. 

The  changes  tliat  took  place  in  the  character  of  the  water  while  pumping  only 
&  comparatively  small  amount  from  tlie  wells  make  it  impossible  to  predict  what 
the  probable  character  of  the  water  would  be,  after  pumping  continuously  for  a 
long  time  a  quantity  such  as  would  be  neediHl  for  tlie  supply  of  ^leflway*  The 
localioa  of  the  proposed  wells,  in  the  viciaity  of  Charles  RiveTt  a  stream  which 
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considerable  sewage  pollution  from  the  faetorievs  and  villages  along  its 
)ovo  this  point,  makes  it  essential  that  any  water  that  may  enter  the  wells 
from  the  river  shall  be  thoroughly  purified  by  filtration  for  a  long  distance  through 
the  ground. 

In  view  of  all  the  circmnstances,  the  Board  does  not  advUe  the  construction  of 
works  for  talcing  a  supply  of  water  (rom  the  ground  in  the  Tieinlty  of  the  present 
test  welb  until  you  have  made  further  testa  by  driving  wells  and  pumpiog  from 
them  continuously,  at  as  great  a  rate,  at  least,  as  would  be  necessary  for  the  supply 
of  a  town  like  Medway,  and  for  a  sulficient  time  to  determine  whether  this  source 
can  be  depended  upon  to  furnish  water  of  satisfactory  quality  for  drinking  pur^ 
pose-s,  and  In  sufficient  quantity  for  tlie  supply  of  the  town. 

It  18  very  desirable,  in  putting  in  additional  wells,  that  they  be  placed  at  a  much 
greater  distance  from  the  river  than  the  present  test  w^ells. 

The  Board  will,  upon  applica,tion»  give  you  further  advice  in  this  matter  when 
you  have  the  results  of  further  investigations  to  present* 


lo  your  present  application  you  state  that,  in  accordance  with  the  reply 
of  the  Board,  a  pumping  teat  had  been  made  and  a  new  well  driven  in  this 
locality.     You  also  state  :  — 
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Some  eight  wells  hare  been  driven  in  this  vicinity  since  the  first  application, 
of  which  four  lie  on  the  north  and  four  on  the  south  bank  of  the  river.  Analyses 
have  been  made  from  seven  of  these  wells  by  your  Board,  and  from  some  of  them 
analyses  have  been  made  two  or  three  times.  It  is  the  purpose  of  the  company  to 
obtain  a  supply  for  the  town  from  the  subsoil  iu  the  vicinity  of  these  wells  on  the 
8oath  bank  of  the  stream,  either  by  driven  wells  or  a  large  dug  well  or  gallery, 
and  to  fon?e  the  water  through  proper  pipes  to  a  storage  stand-pipe  in  the  village. 

In  a  consideration  of  this  source  by  yoiu:  Board,  it  should  be  borne  in  mind  that 
the  company  are  limited  by  statutory  requirements  to  the  town  of  Medway,  and 
the  natuml  conditions  are  such  that  there  arc  but  tivo  possible  sources  to  be  con- 
ridered.  The  first  is  Charles  River  and  the  8ei?ond  a  stream  called  Chicken  Brook. 
Charles  River  is  too  polluted  with  manufacturing  wastes  to  be  considered  as  a 
public  water  supply  at  this  point. 

Tests  fur  groimd  water  have  been  made  throughout  the  valley  in  Medway » 
With  the  exception  of  the  location  now  presented  to  your  Board,  there  is  no  point 
upon  the  stream  known  to  the  company  (and  they  have  made  considerable  exam- 
ination and  have  put  in  a  number  of  test  wells  elsewhere)  which  will  yield  water 
in  any  quantity  sufficient  for  consideration.  The  soil  encountered  iu  other  places 
is  day  and  hardpan,  and  no  results  can  be  obtained. 

Chicken  Brook  receives  the  direct  drainage  of  a  large  portion  of  West  Medway. 
Above  the  village  proper  there  exists  an  opportnmty  for  a  small,  shallow  storage 
basin,  which  might  be  improved  at  a  very  considerable  outlay.  About  live  acres 
of  shallow  flowage  would  thus  be  obtained,  the  depth  of  water  being  ten  feet  at 
the  maximum  point.  The  stream  above  drains  woodland,  swamp  and  iughly  culti- 
rated  fieUbi  in  about  equal  proportions.  During  the  drier  seasons  of  the  year,  the 
brook  has  been  known  to  be  dry  above  this  storage  basin.  Under  \he  present 
infonnatiou  the  company  thinks  that  the  problem  of  obtaining  a  supply  from 
Chicken  Brook  would  entail  large  expenditures  for  construction,  buying  the  mill 
Ikcivileges,  etc.,  and  the  question  of  suffleiency  of  supply  might  be  a  serious  problem 
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in  dry  seasons  owing  to  the  small  storage  available.  Tlie  qnality  of  the  water  in 
the  fitorage  basin  referred  to  would  in  drj  times  be,  nndoubtetUjT  not  of  the  best 
To  obtain  a  supply  from  this  source  by  filtration  would  improve  the  cpiality  but  in 
no  way  increase  the  amount. 

llie  company  5ubniit*i  for  your  special  consideration  the  sonrco  near  C 
River,  and  asks  that  the  conditions  with  reg^ard  to  ilifficulty  of  obtaining  nn< 
source  be  taken  into  account.  The  company  has  before  received  a  eommanicatiaD 
from  your  Board,  dated  March  1,  1802,  which  touches  upon  the  Chicken  Brook. 
In  this  it  is  suggested  that  a  ground- water  supply  be  sought 

It  appears  from  information  f urnitihed  by  you  that  the  pumping  t^st  re- 
ferred to  was  made  by  pumping  from  one  of  the  wells  originally  driven  on 
the  southerly  side  of  Charles  River  at  the  easterly  end  of  ^Icdway  vOlage, 
at  a  rate  of  about  100,000  gallons  per  day  for  a  period  of  four  days  end- 
ing Sept.  4,  1896,  and  the  freedom  with  which  water  could  be  pumi>ed 
from  tlie  well  is  favorable  to  obtaining  water  from  the  ground  at  this  place 
in  eonsidcratfle  quantity- 

No  examination  of  tlie  water  was  made  at  the  bcgiuuiug  of  this  test,  be- 
cause the  Board  wiks  not  informed  that  the  test  had  been  begun ;  but  a 
sample  was  collected  just  before  the  end  of  the  test,  atid  has  been  analyzed 
by  the  Board,  the  results  showing  that  the  quantity  of  iron  present  in  thU 
sample  was  insiguilieant,  and  that  the  water  in  its  present  state,  while 
somewhat  hard^  is  otherwise  of  fairly  good  quality  for  water-su[jply  pur- 
poses. This  analysis,  like  the  former  analyses  of  samples  of  water  col- 
lected from  wells  in  this  vicinity,  shows  that  the  water  has  at  some  time 
been  polluted  by  sewage,  and  subseqnently  purified  by  its  passage  through 
the  ground;  but,  comparing  the  last  analysis  with  those  made  previously, 
it  is  ftmnd  that  the  quality  of  the  water  has  deteriorated,  and  the  erideaces 
of  previous  sewage  pollution  are  more  marked. 

The  changes  tliat  have  taken  place  in  the  quality  of  this  water  while 
pumping  the  comparatively  small  amount  that  has  thus  far  l>feu  drawn 
from  the  wells  make  it  impossible  to  predict  definitely  what  the  character 
of  this  water  might  be,  after  pumping  continuously  for  a  long  time  a  quan- 
tity sucJi  as  would  be  needed  for  the  supply  of  Medwa}',  but  the  indications 
are  tliat  the  water  would  still  further  deteriorate  and  become  boi-der  than 
at  present.  Moreover,  the  situation  of  the  wells  with  respect  to  the  river 
is  such  that,  if  a  loi'ge  quantity  of  water  should  be  pumped  from  the 
ground  at  this  place,  a  portion  of  it  would  pi-obably  come  by  filtration 
through  the  gi'ound  from  the  river;  and  while  such  water,  if  thoroughly 
purified  by  its  passage  through  the  ground,  would  probably  be  of  satisfac- 
tt^ry  quality,  it  might,  if  not  perfectly  jmrified,  l>e  dangerous  to  the  health 
of  those  using  it,  on  account  of  the  polhitcd  condition  of  the  river  water- 
Experience  with  many  ground-water  supplies  in  the  State  situated  on  the 
banks  of  streams  or  ponds  has  shown  that  in  some  eases  the  waters  have 
remamed  unchanged  after  many  years  of  continuous  use,  while  In  other 
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cases  the  waters  have  deterionittKl  with  long-eoiitinued  pumping,  owing  to 
the  water  from  the  neighboring  jiond  or  stream  passing  into  the  wells  with- 
out being  perfectly  purified  in  its  passage  through  the  grriund,  Tlie  dsin- 
ger  of  imperfectly  purified  water  entering  tlie  wells  now  under  considera- 
tiou  from  the  Charles  River  might  be  lessened  by  locating  the  wells  at  a 
ter  diBtance  from  the  river. 

Considering  the  desirability  of  obtaining  a  source  of  supply  in  the  be- 
ginning that  is  of  excellent  quality  and  free  from  any  danger  of  sewage 
|x>lLution,  the  Board  does  not,  with  it^  present  information,  ad\dse  the 
leaking  of  a  supply  of  water  for  the  town  of  Med  way  from  this  source. 

It  appears,  from  the  statements  accompanying  your  application,  as  given 
al)ove,  that  from  the  results  of  your  investigatitms  you  consider  the  pro- 
posed source  the  most  favorable  one,  all  things  considered,  from  which  it  is 
practicable  to  obtain  a  water  supply  for  the  town  of  Medway,  and  that  by 
the  terms  of  your  charter  you  are  iimited  in  the  selection  i>f  a  source  of 
water  supply  to  sources  within  the  town.  The  thickly  populated  portion 
of  the  town  of  Medway  is  situated  in  the  immediate  ^^cinity  of  the  Charles 
River,  which  forms  its  southerly  boundary;  and,  while  it  is  desirable  that 
the  town  should  be  supplied  with  water  from  some  source  within  its  own 
limits,  the  conditions  apiiear  to  be  such  that  it  may  be  practicable  to  ob- 
tain a  more  satisfactory  supply  outside  of  the  limits  of  the  town  tmd  yet 
within  a  reasonable  dLstauce  of  the  thickl}^  populated  portion. 

In  view  of  all  the  circumstances,  the  Board  would  advise  that  you  cause 
an  investigation  t*j  be  made  to  determine  whether  it  is  practicable  to  ob- 
tain, anywhere  within  a  reasonable  distance  of  the  thickly  settled  portion 
of  the  town,  a  sufficient  supply  of  good  water  from  some  more  satisfactory 
source  than  that  proposed  in  your  application,  since,  if  such  a  source  can 
be  found,  it  would  probably  be  in  the  interests  of  all  concerned  that  it  be 
secured* 

The  Board  will  assist  you  in  fui-thcr  investigation,  if  you  desire,  by 
making  analyses  of  water,  and  will,  upon  application,  give  yon  further  ad- 
vice when  you  have  the  results  of  additional  investigations  to  present. 

^fn-FORD.  Information  was  received  from  the  iVIa.ssacbusett9 
General  Hospital  that  a  patient,  a  child  about  ten  years  old,  was 
l)emg  treated  there  for  lead  poisoning,  and  that  she  was  admitted  to 
the  Hospital  from  the  town  of  Milford. 

Tlie  Board  then  ordered  an  inveatigation  to  be  made  of  the  water 
supply  of  that  town,  with  reference  to  the  solvent  effect  of  the  water 
upon  lead  pipes*  Samples  were  obtained  from  the  house  where  this 
patient  lived  and  from  other  houses  in  the  town.  It  was  found  on 
analysis  that  the  water  **  contained  lead  sufficient  In  quantity  to  be 
InjurioiiB  to  those  who  used  the  water  for  drinking,"  and  therefore 
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the  State  Board  promptly  notified  the  hoard  of  health  of  Milford  of 
this  fact  on  Jan.  21, 1897,  in  order  that  they  might  '*  take  such  action 
in  the  matter  as  was  found  to  be  necessary-" 

Natick.  The  water  commissioners  of  Natick  applied  to  the 
Board,  Aug.  16, 1897,  for  its  advice  relative  to  a  proposed  additional 
water  siij^ply  to  be  taken  from  the  ground  on  the  east  side  of  Lake 
Cochituate.     The  Board  replied  to  this  application  as  follows  :  — 

Not.  4»  1897, 

The  State  Board  of  Health  has  considered  your  application  for  advice 
with  reference  to  a  proposed  additional  water  supply  for  the  town  of 
Natick,  to  be  taken  from  the  gronnd  on  the  easterly  side  of  Lake  Cochitu- 
ate, and  just  south  of  the  Worcester  tnrnpike,  and  has  caused  an  exami- 
nation of  the  proposed  source  to  he  made  by  its  engineer  and  samples  of 
water  from  two  test  wells  at  this  place  to  be  analyzed. 

It  appears  that  the  consumption  of  water  by  the  town  in  1896  was  nearly 
as  great  as  the  probable  capacity  of  the  present  source  of  supply  in  a  series 
of  dry  years.  ]\Ioreover,  the  consumption  of  water  has  l>een  increasing 
rapidly  in  the  last  few  yeard,  and  the  recent  introduction  of  a  sewerage 
system  will  have  a  tendency  to  increase  still  further  the  use  of  water  in  the 
town,  so  that  it  is  evident  that  an  additional  supply  has  become  necessary. 

The  water-shed  of  Dug  Pond>  your  present  source  of  supply,  contains  a 
large  popniation,  located  chieiiy  along  its  main  feeder,  aud  the  pond  is  ex* 
posed  ti>  pollution,  by  sewage  from  this  population.  Moreover,  the  intake 
pipe  of  your  water  works  is  situated  upon  a  narrow  arm  of  the  pond  into 
which  tlic  main  feeder  flows.  With  these  conditions,  your  present  source 
is  not  a  safe  one  for  domestic  uses ;  and  the  Board  would  advise  that,  Iq 
selecting  another  source  of  supply,  you  secure  one  that  is  capable  of  sup- 
plying tlie  needs  of  the  town  for  the  present  and  for  a  reasonable  time  in 
tiie  future,  in  order  that  tlie  present  souree  may  be  abandoned- 

The  test  wells  referred  to  in  your  application  are  located  on  a  small 
peninsula,  l»etween  the  southern  and  middle  basins  of  Lake  Cochituate, 
which  is  surrounded  on  three  sides  by  the  lake,  and  the  quantity  of  water 
obtainable  from  the  ground  here  will  probably  depend  largely  upon  the 
porosity  of  the  soil  and  the  quantity  of  water  that  will  filter  through  the 
ground  from  the  lake*  The  soil  in  this  region,  judging  from  surface  in- 
dications and  from  the  two  test  wells  thus  far  driven,  is  coarse  and  porooSi 
aud  it  seems  probable  that  water  will  filter  freely  tlirough  the  ground  from 
the  lake,  so  that  the  indications  are  favorable  for  obtaining  a  large  quantity 
of  water  from  the  ground  at  this  place. 

The  iinality  of  the  water,  as  indicated  by  analyses  of  samples  collected 
from  the  test  wells,  is  excellent  for  the  purposes  of  a  public  water  supply  j 
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but  these  samples  probably  represented  water  percolating  through  the 
ground  toward  the  lake,  and  if  a  large  quaotity  of  water  shoukl  lie  pumped 
from  the  ground  at  this  pla€e,  a  large  i)roportioD,  as  already  indicated,  is 
Likely  to  come  by  filtration  through  the  ground  from  the  lake.  It  is  oot 
likely,  however,  that  its  quality  will  change  nuitcnally  from  this  cause,  if  the 
water  is  thoroughly  (iltered  in  its  passage  through  the  ground.  It  appears 
to  be  practicable  to  locate  the  works  in  such  a  way  that  water  comiug  from 
the  lake  will  have  to  pass  for  a  distance  of  at  least  300  feet  through  the 
groand ;  and  experience  in  other  places,  where  large  quantities  of  water 
arc  obtained  partly  by  filtration  from  neighboring  bodies  of  surface  water, 
woald  iD<licate  that  if  the  water  is  of  good  quality  in  the  beginning  it  may 
remain  80,  at  least  for  many  yeara. 

L  On  the  whole,  the  source  appears  to  be  a  favorable  one  from  which  to 
Bbtain  a  large  quantity  of  water  from  the  ground,  and  the  Board  would 
■dvise  that  a  test  be  made  by  pumping  from  a  well  or  wells  in  this  vicinity 
ML  a  rate  as  great  as  would  be  necessary  for  the  supply  of  Natick,  and  for 
^  period  of  two  or  three  weeks,  and  that  observations  be  made,  liy  means 
of  test  wells,  of  the  variation  in  the  level  of  the  water  in  the  ground,  in 
order  to  determine  the  probability  of  obtaining  a  sufficient  supply  of  good 
ground  water  for  the  town  of  Natick  at  this  place, 

Tbe  Board  will  assist  you  in  these  investigations  by  making  the  neces- 
iary  analyses  of  samples  of  water,  and  will,  upon  application,  advise  you 
further  in  this  matter  when  you  have  the  results  of  further  investigatious 
lo  present. 

The  present  works  of  the  town  of  Natick  include  an  open  distributing 
leservoir.  If  a  ground-water  supply  is  introduced,  it  will  be  necessary 
either  to  cover  this  reservoir  so  a;s  to  exclude  the  light,  or  to  provide  a 
covered  reservoir  for  general  use  in  connection  with  the  works.  In  the 
.ttcr  case,  the  new  reservoir  might  be  of  small  capacity^  and  the  present 
oir  be  kept  for  use  in  emergencies. 


NoBTH  Brooktield.  The  board  of  health  of  North  Brookfield 
applied  to  the  State  Board  of  Health,  Dec,  1,  1897,  requesting  an 
picamination  of  the  public  water  supply  of  tbe  town,  and  advice  as  to 

'  quality  for  drinking  and  donies*tic  use,  at  the  same  time  asking 
rbetber  it  was  necessary  to  boil  the  water  before  using  it  for  drink- 
The  Board  replied  to  this  communication  as  follows :  — 

Jj^.  6, 1898, 

be  Board  has  caused  an  examination  of  the  sources  of  supply  of  the 
to  be  made  by  one  of  its  engineers,  and  has  carcfuUy  considered  the 
esulta  of  numerous  analyses  of  samples  of  water  sent  in  by  the  water 
rorks  authorities  once  each  month  since  the  works  were  completed. 
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It  appears  that  the  supply  is  ut  present  dniwo  from  Drmiie  Pond  through 
a  strainer  or  liltcr  constructed  in  the  pond  in  the  form  of  a  cylinder,  witli 
a  well  in  the  centre  from  which  Uie  supply  of  the  town  is  directly  drawn. 

A  eompurison  of  the  results  of  ainilyses  of  samples  of  water  collected 
from  the  lilte  red -water  well  with  those  collected  from  the  pond  bhows  that 
the  lilter  removes  a  small  proportion  of  the  organic  matter,  chiefly  that 
which  is  in  suspension  in  the  form  of  microscopic  organisms*  The  filtered 
water,  nevertheless,  has  a  high  color  and  generally  a  strong  vegetable  odor. 
which  is  not  driven  off  on  heating  the  water.  The  water  generally  con- 
tains a  large  amount  of  organic  matter,  as  indicated  by  the  albuminoid 
ammonia,  and  the  microscopical  examinations  show  the  presence  at  times 
of  large  numbers  of  microscopic  organisms  of  kinds  which  impart  to  water 
a  disagreeable  taste  and  odor* 

The  water-shed  of  the  pond  contains  a  comparatively  small  number  of 
inhabitants,  and  the  pond  does  not  appear  to  be  exposed  to  serious  danger 
of  pollution  by  sewage.  The  presence  of  the  large  amount  of  organic 
matter  found  in  this  water  affects  its  appearance  and  taste  and  odor 
rather  than  its  healthfulness,  so  far  as  can  be  judged  from  our  present 
information ;  and  it  does  not  appear  to  be  necessary,  in  this  case,  to  boil 
the  water  before  drinking,  nor  is  it  likely  that  nny  material  improvement 
in  its  quality  would  be  effected  by  l^oiling. 

A  short  time  before  the  works  were  constructed,  application  was  made 
by  the  t<jwn  authorities  to  the  State  Board  of  Health  for  advice  as  to  the 
proposed  plan  for  supplying  the  town  with  water  from  this  source ;  and  ft 
copy  of  the  reply  of  the  Board  made  at  that  time,  and  which  was  subse- 
quently printed  in  the  annual  r€pi>rt  of  the  State  Board  of  Health  for  1892, 
is  enclosed  herewith. 

It  will  be  seen  that  the  Board  advised  at  that  time  the  cleaning  of  Doane 
Pond  by  removing  from  its  botUmi  and  sides  the  vegetable  matter,  which 
doubtless  constitutes  to  a  considerable  extent  the  food  for  the  organisms 
which  thrive  in  this  water,  and  that  provision  also  be  made  for  preveutiag 
shallow  flowage  ;  but  from  a  recent  examination  of  tlie  pond  it  appears  that 
it  was  not  cleaned  at  the  time  the  works  were  constructed,  and  it  appears, 
moreover,  that  the  water  of  North  Pond,  which  also  contains  a  laige 
anionnt  of  vegetable  matter,  is  drawn  into  Doane  Pond  at  times,  instead 
of  being  carried  around  it  in  a  eanab  as  w^as  fii-st  proposed. 

The  quality  of  the  water  can  be  improved  by  hltration  through  a  pmp- 
^fsrly  constrocted  filter,  or  it  can  be  im{»roved  by  removing  the  soiU  mud 
and  vegetable  matter  completely  from  the  Itottom  and  sides  of  Doane  Pond, 
and  preventing  the  water  of  North  Pond  from  entering  it. 

Pepperell.  An  application  was  received,  Dec.  14,  1896»  from 
-the  selectmen  of  Pepperell,  for  the  advice  of  the  Board  in  regard  to 
.a  proposed  water  supply  for  Pepperell,  the  selectmen  having^  already 
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examined  certain  localities  by  means  of  test  wells,  with  unfavorable 
results.     To  this  application  the  Board  replied  as  follows  :  — 

Fkti.  5,  1897. 

The  State  Board  of  Health  reeeived  from  you,  on  Dec.  14,  I  HOC,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
town  of  Fepperell,  in  wliich  you  state  that  by  the  advice  of  the  State  Board 
of  Health  you  have  driveu  test  wells  in  the  valley  of  Unquetenassett  Itmok, 
near  the  Boston  &  Maine  Kail  road,  with  unfavorable  lesulta.  You  further 
state  that  you  have  made  exaniiuatioos  of  the  ground  near  the  mouth  of 
Sucker  Brook  by  means  of  wells,  with  the  result  that  ledge  is  found  at  the 
depth  of  8  or  9  feet  beneath  the  surface,  and  you  request  the  Board  to 
make  a  further  examination,  and  advise  you  as  to  the  advisability  of  mak- 
ing further  tests. 

The  Board  lias  caused  an  examination  to  be  made,  by  one  of  its  engineers, 
of  the  localities  where  the  test  wells  were  driven,  and  of  other  localities 
which  have  been  mentioned  m  connection  with  a  proposed  water  supply 
for  Pepperell,  including  the  valley  of  Unquetenassett  Brook*  It  appears, 
from  information  furnished  by  you,  that  tlie  tests  of  the  ground  in  the  val- 
ley of  this  brook  were  limited  to  sinking  three  wells  in  a  small  area  near 
the  point  where  the  brook  is  crossed  by  the  Boston  &  Maine  Railroad, 
The  examinations  made  by  the  Board  indicate  tliat  more  favoralile  con- 
ditions for  obtaining  ground  water,  judging  from  surface  in^lieations,  are 
found  farther  up  stream.  On  the  westerly  side  of  the  brook,  between  the 
place  where  the  tests  were  made  and  the  road  from  Pepperell  tu  Dunstable, 
which  crosses  the  valley  about  a  mile  and  a  half  farther  up  stream,  there 
is  an  extensive  area  of  porous  land,  which  is  favorable,  judging  from  sur- 
face indications,  to  the  absorption  of  a  large  amount  of  water  from  the 
rainfalK  Alx>ve  the  Dunstable  road,  also,  the  soil  in  the  valley  of  the 
brook  appears  to  be  coai'Hc  and  porous,  especially  on  the  westerly  side 
nearly  to  the  next  road,  which  crosses  the  valley  about  a  mile  above. 

In  view  of  these  conditions,  the  Boanl  would  advise  that  you  continue 
tlie  tests  in  this  region  by  driving  wells  at  intervals  along  the  valley  of  the 
lirook,  beginning  above  yotir  present  test  wells,  and  continuing,  !f  neces- 
sary, to  tlxe  next  road  erossing  above  the  Dunstable  road,  to  determine 
whether  porous  soil  is  found  beneath  the  surface  In  this  vaUey  at  any  place 
from  which  water  of  good  quality  can  be  drawn  with  freedom  from  the 
ground.  If  favorable  conditions  are  found  at  any  place,  further  teste 
should  be  made  to  determine  the  probable  quantity  of  water  that  can  be 
obtained,  and  analyses  of  the  water  made  to  determine  its  suitability  for 
domestic  uses. 

The  Board  will  co-operate  with  you  by  making  analyses  of  water,  and 
iHD»  upon  application,  advise  you  further  when  you  have  the  results  of 
sdditional  investigations  to  present. 
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Judging  from  the  information  f uriiii^hed  by  you  as  to  the  results  of  tlie  tests 
made  iu  the  vicinity  of  the  month  of  Sneker  Brook,  showing  the  presence 
of  ledge  within  8  or  nioe  feet  of  the  surface,  it  would  be  useless  to  attempt 
t*j  obtain  water  from  tJie  ground  at  this  place  for  the  supply  of  the  town. 

QriKCY.  An  application  wan  received  from  the  water  conimis- 
sionera  of  Quiiacy,  Feb.  9,  1897,  for  the  advice  of  the  Board  rela- 
tive to  a  i>roposed  t^mporaiy  water  supply  to  I:>e  taken  from  Town 
Brook  near  the  pumping  station  •*  during  the  months  of  July,  August, 
September  and  Octol>er,  or  as  soon  as  the  water  ceases  to  flow  over 
the  dam,  until  it  is  assured  that  the  danger  of  a  dry  season  is  over/ 
The  Board  replied  to  this  application  as  follows  :  — 

Mahch  17,  1S97. 

A  comparison  of  the  cansiimptton  of  water  in  the  last  two  or  three  years 
with  the  capacity  of  your  present  works  shows  that,  should  a  dry  seafion 
occur  before  the  supply  of  the  metropolituu  district  is  available,  the  present 
supply  wouhl  l>e  inadequate  for  the  needs  of  the  city,  and  a  temporary  ad* 
ditioual  supply  should  be  secured  without  delay. 

The  Board  has  caused  an  examination  of  Town  Brook  and  its  water-shed 
above  your  present  pumping  -station  to  be  made,  and  finds  that  there  are 
more  than  300  houses  within  the  water-shed  in  the  city  of  Quiiicy  and  the 
town  of  Brj^intree,  most  of  which  are  within  the  portion  of  the  water-shed 
which  is  ti-ibntiu-y  to  the  brook  liclow  the  storage  reser\^oir. 

As  tliere  are  no  sewers  to  remove  the  sewage  from  these  houses,  much 
sewage  necessarily  finds  Us  way  directly  or  indirectly  into  the  brook. 
Analyses  of  samples  of  water  collected  from  the  brook  neai'  the  pump- 
ing station,  and  from  a  tributary  tlownig  from  the  direction  of  Braintree, 
showed  marked  evidence  of  sewage  pollution,  notwithstanding  the  large 
quantity  of  water  flowing  at  this  season  of  the  year. 

With  those  conditions,  the  Board  is  of  the  opinion  that  the  introduction 
of  water  from  this  brook  into  the  distiibutiog  pipes  would  endanger  the 
health  of  the  people  of  the  city,  aud  advises  that  you  avoid  the  use  of 
water  from  thi;^  source. 

In  a  previiius  application  from  the  city  of  Quincy,  relative  to  an  addi- 
tional water  supply,  it  was  proposed  to  increase  the  supply  of  the  city  by 
H  the  construction  of  a  new  storage  resen' oir  on  a  tributary  of  Town  Brook 
^^f  north  of  the  present  reservoir,  aud  to  divert  into  the  existing  and  proposed 
V        reservoirs  the  water  of  the  Blue  Hill  River.     In  its  reply  to  this  applica- 

■  tion  (dated  Jan.  3,  1895),  the  Board,  finding  that  it  was  for  the  interests 
H         of  the  city  that  it  should  form  a  jiart  of  the  metropolitan  water  suppl}^  dis- 

■  trict,  and  construct  works  of  a  temporaiy  nature,  instead  of  permanent 
^^^  works,  suggested  two  metho<is  for  tempurarOy  increasing  the  supply,  and 
^^^the  Board  would  again  call  attention  to  those  suggestions,  which  were 
W         follows :  — 


I 
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Two  plttns  for  temporarily  increasing  the  supply  are  suggested  The  first  pro- 
poses the  utilijEation  of  the  water  which  filtei"s  fr«m  the  existing  resiervoir»  and  is 
wasted^ and  the  water  which  flows  down  the  small  brook  upon  which  the  proposed 
reserroir  U  located.  These  waters  coukl  be  diverted  into  a  small  open  hasin,  to 
be  dug  some  didtance  below  the  dam,  and  pumped  from  this  basin  back  into  the 

Ipeserrnir,  from  the  time  hi  the  early  summer  when  the  reservoir  stops  oTerflow- 
ing  until  the  season  is  so  far  adviinced  tlmt  it  becomes  evident  that  there  will  be 
no  shortage  of  water  during  the  year.  This  plan  of  pumping  bock  into  the  reser- 
TOlr,  rather  than  directly  into  the  pipe  leading  to  the  existing  pumping  station, 
U  suggested  because  the  water  til  ten  ng  past  the  dam  of  the  reservoir  contams  so 

I  much  iron  that  it  would  be  objectionable  if  pumped  directly  to  the  city,  and  this 
iron  would  disappear  by  sedimentation  if  the  water  were  pumped  back  into  the 
reservoir  at  a  point  not  too  near  the  gate  house. 

The  second  plan  proposes  supplementing  the  present  supply  by  taking  water 
from  the  Blue  Hill  River,  either  by  diverting  the  water  by  gni\ity  through  an 
open  channel  or  by  a  pipe, —  as  proposed  m  the  permanent  plan  for  taking  water 
finom  this  river,  —  or  by  the  erection  of  a  temporary  pumping  station  at  the  point 
where  the  river  approaches  nearest  to  the  existing  reservoir. 

For  such  temponiry  works  for  taking  water  as  here  proposed  It  will  probably 
be  cheaper  to  lease  land  than  to  buy  it,  and  to  arrange  witli  the  mill  owners  upon 
the  river  for  the  temporary  diversion  of  the  water,  rather  than  to  make  a  perma- 
nent taking. 

Of  the  two  plans  proposed,  the  first  would  be  the  cheaper  one,  and  woiUd 
probably  supply  sufBcient  water  to  prevent  a  shortage  in  a  moilemtely  dry  year 
for  tie  next  tliree  years,  but  might  fail  if  an  extremely  dry  year  should  occur 
within  that  time.  The  second  [)lan  has  the  advantage  that  it  would  furiiish  a 
more  abundant  and  certain  supply-  If  the  tirst  plan  were  adopted,  and  it  should 
be  found  inadequate,  it  might  still  be  feasible  to  resort  to  the  second. 

Other  metho<ls  of  obtaining  a  temporary  additional  supply  may  suggest  tliem- 
selves  to  you,  such  as,  for  instance^  the  piKcbase  of  water  from  the  town  of  Brain- 
tree,  if  it  shotild  decide  to  increase  its  supply  by  taking  water  from  Great  Pond, 

■  Spbingfield^  An  application  was  received,  June  22,  1800,  from 
the  water  board  of  Spriogfiold»  rer|uesting  an  examination  by  the 

■  State  Board  of  Health  of  the  waters  of  Loon  and  Five-mile  ponds, 
with  reference  to  their  use  as  auxiliary  sources  of  water  supply  for 
the  city.  It  was  also  suggested  that  this  examination  should  extend 
throughout  the  following  Bummer,  fall  and  winter.  Advice  was  also 
asked  as  to  the  method  of  treatment  of  the  water  of  the  old  Ludlow 
reservoir.     The  Board  replied  to  this  application  as  folhnvs  :  — 


Makch  5»  1897. 

^  The  Board  has  caused  an  examination  of  the  existing  and  the  proposed 
ri.^8  of  water  sopply  U)  be  made  by  itB  engineer,  and  *^ample,s  of  the 
water  of  Loon  and  Five-mile  ponds,  collected  at  frequent  iuten  iils  during 
tiie  last  half  of  18*J6^  to  he  analyzed.     The  results  of  these  analyses  show 
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that  tlic  waters  of  tbese  pouds  are  soft  and  nearly  colorless,  and  generally 
gocKl  far  the  pyrposes  of  a  public  water  supply.  Microscopical  examinar 
tions  have  shown  tlie  presence  at  times  of  organisms  of  a  kind  which  have 
been  know^n  to  cause  disagreeable  taistes  and  odors  in  the  waters  of  ponds 
and  reservoirs ;  but,  while  the  quality  of  tbe  water  of  these  ponds  may  be 
unfavorably  affected  at  times  in  tbis  way,  it  does  not  seem  likely,  jntlglug 
from  tlie  examinations  thus  far  made,  that  the  troubles  from  this  ciiuse 
would  be  long  continued,  and  no  trouble  might  be  experienced  for  oon- 
siderable  periods  of  years* 

The  quantity  of  water  which  these  sources  would  yield  in  connection 
with  present  sources  cannot  be  estimated  with  accuracy  from  present  in- 
formation. The  present  canal  system  tributary  to  Ludlow  basin  drains  aa 
area  of  about  18.5  square  miles,  and,  with  the  additional  drainage  area 
and  storage  that  would  be  available,  sliould  the  sources  now  proposed  be 
used  in  connection  with  present  works  (excluding  Ludlow  reservoir),  the 
yield  might  be  in  the  vicinity  of  5,50U,OU0  gallons  per  day  if  the  amount 
of  water  collected  should  be  in  proportion  to  the  amount  collected  upon 
the  Sudbury  river  water-shed.  It  is  thought,  however,  that  there  is  a 
large  loss  of  water  by  leakage  from  the  canals,  w  hich  might  greatly  reduce 
the  yield  of  the  sources.  On  the  other  hand,  the  storage  capacity  of  Five- 
mile  and  Loon  ponds  may  be  consideral>ly  in  excess  of  the  apparent 
capacity  of  these  ponds,  on  account  of  their  situation  in  the  midst  of  a 
sandy  plain,  from  which  much  water  stored  in  tlie  interstices  of  the  soil 
might  be  contributed  to  the  ponds  if  they  should  be  drawn  to  a  low  level. 

In  tbe  absence  of  definite  information  as  to  the  yield  of  tlie  water-sheds 
ami  consumption  of  water  in  the  cltVi  there  is  a  doubt  as  to  whether,  if 
Five-mile  and  Lot>n  ponds  should  be  added  to  the  present  works  (exclusive 
of  Ludlow  reservoir),  the  capacity  would  be  sufflcient  for  the  city  during 
the  next  two  or  three  years,  should  a  very  dry  season  occur.  LTnder  the 
circumstances,  the  use  of  these  ponds  as  permanent  additional  sources  x>f 
supply  is  of  doubtful  economy,  though  it  may  be  advantageous  to  use 
them  as  temporary  sources  should  tbe  necessity  arise  for  emptying  Ludlow 
reserv^oir. 

The  old  Ludlow  reservoir,  if  used  in  connection  with  the  canal  system 
tributary  to  the  present  Ludlow  basin,  Is  probably  capable  of  furnishing  a 
sufficient  supply  for  the  city  for  the  next  tuenty  or  twenty-five  years, 
should  the  growth  of  tlie  city  be  about  as  rapid  as  may  Ije  expected  from 
its  growth  up  to  the  present  time,  and  if  the  consumplion  of  water  does 
not  exceed  100  gallons  per  inhabitant.  The  situation  of  Ludlow  reservoir 
with  reference  to  the  present  canal  system  and  to  the  mains  leading  to  the 
city,  its  elevation  above  the  city,  and  its  great  storage  capacity  as  com- 
pared with  any  pond  or  rcsen'oir  in  this  region,  would  combine  to  make  it 
tiu*  most  advantageous  source  of  supply  that  could  be  used  by  Springfield 
under  present  conditions,  were  it  not  for  the  quality  of  its  water,  which  is 


I 


:u  us     H 


No.  34.]        ADVICE  TO  CITIES   AND   TOWNS. 


39 


I 


I 


extremely  objectionable  for  cli'iiikiiig  and  many  domestic  purposes  during 
the  warmer  portions  of  the  yeur. 

The  cause  of  the  eiionnous  growths  of  organisras  in  Ludlow  reservoir 
uppears  to  be  the  presence  at  the  bottom  of  the  reservoir  of  an  abundant 
food  supjily.  The  character  of  the  botkim  is  described  iii  considerable 
detail  in  the  report  of  the  Springfield  Water  Board  for  1875,  pages  41  and 
42.  It  appears  from  this  report  that,  of  the  area  flowed  by  the  reservoir, 
281  acres  were  covered  with  wood  it)  vai-ious  stjiort'S  of  growth,  a  part  of 
which  w*as  low»  swampy  laud,  the  mud  or  peaty  deposit  ranging  from  G  inches 
to  4.  feet  in  depth.  These  peaty  areas  are  not  less  than  12  feet  below 
high-water  niiirk,  most  of  them  us  much  as  16  feet.  The  stumps  were  cut 
low  and  ail  wo(h1  and  brnnh  was  burned  and  the  stumps  were  charred. 
Six  and  three-eighths  acres  of  the  most  objectionable  portion  of  the  swamp 
were  sanded  over  to  the  depth  of  nearly  1.5  feet.  The  shores  to  a  deptli 
of  at  least  12  feet  are,  as  a  rule,  abrupt.  A  comparatively  smal!  area  near 
the  upper  end  of  the  resen^oir  is  an  exception  to  this  rule,  the  water  being 
quite  shallow* 

The  qujdity  of  the  water  of  thiw  reservoir  was  found  to  be  bad  soon  after 
its  completion  in  1875,  tlie  taste  and  odor  being  very  objectionable.  The 
water  was  examined  weekly  during  the  summers  of  1876  and  1877  by  Prof, 
William  Ripley  Nichols,  who  found  a  very  birge  amount  of  vegetable 
matter  in  suspension,  consisting  largely  of  microscopic  organisms.  At 
the  time  the  examinations  of  the  State  Board  of  Health  were  begun,  in 
1B87,  the  w*ater  appeared  to  have  the  same  general  character  as  at  the  time 
it  W!iB  examined  by  Professor  Nichols,  ten  years  earlier.  The  examSna- 
Uons  of  the  State  Board  of  Health  showed  no  marked  improvement  in  the 
character  of  the  water  up  to  1802,  when  the  water  was  drawn  off  from  the 
reservoir,  and  an  opportunity  was  afforded  for  determining  the  effect  of 
allowing  the  reservoir  to  remain  empty  through  the  winter.  In  the  latter 
part  of  tlie  spring  of  1893  the  tilling  of  the  reservoir  was  begun  again,  but 
very  little  water  was  collected  during  tliis  season.  During  the  following 
winter  and  spring  the  reservoir  was  refilled  nearly  to  high  water,  and  its  , 
qajility  during  this  year  appears  to  have  l>een  very  much  better  than  in 
any  prcvions  year.  The  examinations  show  that  the  quantity  of  organic 
matter  In  the  water  during  the  summer  and  fall  seasons  was  not  materially 
larger  than  iji  other  portions  of  the  year,  and  the  immlier  of  organisms 
present  was  much  smaller  than  in  any  previous  year  covered  by  the  ex- 
aminations. In  1895  the  quality  of  the  water  remained  about  the  same  as 
in  181U  until  the  end  of  August,  when  the  organic  matter  increased  rapidly, 
and  the  quality  of  the  water  was  very  objectionable  during  the  months 
of  Septemlicr,  October  and  November.  In  IHiH}  the  water  began  to  be 
afft!cted  by  larger  growths  of  organisms  early  in  the  snnuner,  and  through- 
oat  the  summer  and  fall  the  water  appears  to  have  been  as  bad  as  ever 
beforr. 
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In  the  eases  of  some  reserroii^s  of  tliis  eort  the  water  has  shown  bn- 
provemetit  after  a  longer  or  shorter  period  of  use,  but  in  other  cases  no 
material  improvement  in  the  qnality  of  the  water  has  occuiTed  after  many 
years.  In  the  case  of  Lmllow  reserv^oir,  with  the  exception  of  the  years 
1893  and  1894,  there  has  been  nothing  in  the  examinations  of  the  water, 
which  have  now  covered  a  period  of  ten  years,  to  indicate  any  dimioution 
in  the  gixiwth  of  organisms*  The  effect  of  allow iug  the  resen^oir  to  remaiu 
empty  for  one  winter  has  already  been  indicated,  the  result  being  that 
after  the  reservoir  was  refilled,  in  the  winter  of  1893-04,  there  was  no 
large  growth  of  organisms  during  the  year  1894,  and  the  quality  of  the 
water  was  not  seriously  affected  in  this  way  during  the  greater  portion  of  M 
the  next  year?  but  at  the  end  of  the  summer  of  tliat  year  (1895)  the  ■ 
organisms  reappeared  in  as  great  numbers  as  ever  before,  and  during  the 
whole  of  the  summer  and  fall  of  the  following  year  (1806)  the  water  was 
apparently  as  bad  as  ever.  Under  the  circumstances,  tliere  seems  to  be 
no  reason  Uy  expect  that  any  more  permanent  improvement  would  be 
obtainetl  by  again  emptying  the  reser\^oir  and  allowing  the  bottom  to 
be  exposed  to  frosts  during  the  winter. 

There  appear  to  be  two  ways  in  which  the  quality  of  the  water  of  this 
reservoir  can  be  greatly  improved^ one  by  removing  all  the  soil,  mud 
and  organic  matter  from  the  bottom  of  the  reservoir,  and  the  other  by  the 
filtration  of  the  water. 

The  experience  with  large  reservoirs  prepai'ed  for  the  storage  of  water 
by  the  removal  of  ail  the  soil  and  orgajiie  matter  from  their  buttcmis  has 
been  very  favorable.  Reservoir  No.  4  of  the  Boston  water  w^orks  was 
tilled  in  1886,  and  its  water  has  always  been  comparatively  free  from 
growths  of  microscopical  organisms,  and  there  has  been  little  or  no  evi- 
dence of  the  accumulation  of  the  protlucts  of  decomposition  in  its  lower 
layers  during  the  period  of  stiig nation  in  summer,  —  a  condition  often 
found  in  deep  ponds  and  reservoirs  from  which  the  soil  and  oi^anic 
matter  have  not  been  removed.  Reservoir  No.  6  was  completed  at  the 
end  of  18U3  and  was  filled  in  the  spring  of  1894.  The  analyses  of  Its 
water  show  results  similar  to  those  found  in  the  case  of  Resen^oir  No-  4- 
The  satisfactory  results  obtained  in  these  cases  have  led  to  the  general 
practice  of  preparing  reservoirs  to  be  used  for  tlie  storage  of  water  iu  a 
thorough  manner  in  the  beginning. 

The  infonnation  furnished  by  enii>tying  the  Ludlow  rogervoir,  and  sub* 
sequeutly  lilHug  it  again  with  water  from  tlie  canals,  indicates  that,  even 
with  the  large  amount  of  organic  matter  in  the  bottom  of  the  reservoir,  it 
takes  a  considerable  time  for  the  water  to  become  affected  by  it  to  a  suffi- 
cient degree  to  give  trouble  from  taste  and  odor ;  and  in  view  of  the 
favorable  results  obtained  by  cleaning  other  reser^^oirs  in  the  State,  the 
Board  is  of  the  opinion  that,  if  all  the  mud  and  organic  matter  should  be 
removed  from  the  bottom  of  this  reservoir,  so  that  the  soil  exposed  to  the 
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water  tvouUI  consist  of  clean  gravel  or  sand,  the  water  would  generally  be 
of  excelknit  quality ;  and,  though  it  might  possibly  ut  thues  be  affected  by 
the  presence  of  minute  vegetable  organisms,  which  impart  to  m  ater  a  dis- 
agreeable taste  and  odor,  the  troubles  from  this  cause  would  not  be  likely 
ta  be  serious  or  long-continued,  and  might  be  noticed  only  at  long  mten^als 
of  years,  if  at  all. 

The  cost  of  cleaning  the  reservoir  would  be  lai^ge,  and  it  would  be  nec- 
essary, moreover,  to  provide  an  adequate  supply  of  water  for  the  city 
while  the  reserv^oir  is  being  cleansed,  either  by  dividing  the  reservoir  into 
two  or  more  portions,  and  cleaning  a  portion  at  a  time,  or  providing  water 
from  some  other  source ;  and,  considering  the  character  of  the  water  of 
the  reservoir,  it  would  l>€  desirable  to  supply  water  of  better  qutilitv,  if 
possible.  Under  the  circumstances,  before  proceeding  with  this  under- 
taking, it  is  very  desirable  to  detennine  whether  it  may  not  be  practicable 
to  purify  the  water  satisfactorily  in  another  way,  and  at  less  cost, 

Fi*om  investigations  thus  far  made  by  the  Boartl,  as  to  results  obtained 
by  rapid  mechanical  filtration  of  a  water  of  this  sort,  it  appears  that  by  the 
use  of  some  chemical,  usually  alum,  as  a  coagulant,  a  great  improvement 
in  the  appearance  of  the  water  could  probably  be  made,  and  the  greater 
portion  of  the  organisms  and  suspended  matter  could  be  removed  fmm  the 
water;  but  in  tlie  process  of  filti'atioo  the  quality  of  the  water  is  injured, 
on  account  of  some  of  the  alum  passing  through  the  lilter,  and  it  is  very 
doubtful,  even  then,  whether  the  filtered  water  would  be  satisfactory  to 
consumers.  The  filtration  of  the  water  in  this  way  without  the  use  of 
alum  does  not  give  satisfactory  results  ;  and,  while  at  low  rates  of  filtra- 
tion better  results  might  Ixj  obtaine<l,  the  cost  of  purifying  the  whole  sup- 
of  the  city  satisfactorily  by  mechanical  filtration  without  the  use  of 
would  probably  be  prohibitory. 

With  regard  to  the  fdtration  of  the  water  through  prepared  lieds  of  sand 
and  gravel,  as  carried  on  in  Europe,  and  at  Lawrence  in  this  State,  the 
Boanl  cannot  give  a  definite  opinion,  since  it  has  no  results  of  experi- 
ments  upon  the  filtration  in  this  way  of  a  water  coutiuning  the  vegetable 
organisms  found  in  the  water  of  Ludlow  resen'oir  during  the  greater  por- 
tion of  the  summer  and  fall.  The  elevation  of  the  resei'voir  above  the 
tity  is  such  that  it  appears  to  be  practicable,  by  locating  filters  in  the 
vicinity  of  the  reservoir,  to  filter  the  water  by  gravity,  and  subsequently 
dellvrr  it  to  the  city  without  seriously  reducing  the  pressure  in  the  high 
semce  districts.  Moreover,  there  is  a  considerable  area  of  eaody  land 
near  tiie  Ludlow  gate-house,  from  which  sand  for  filtration  purposes  coidd 
apparently  be  obtained,  "With  these  conditions,  it  is  possible  that  a  satis- 
factory purification  of  the  water  could  be  effected  by  filtration  through 
prepared  beds  of  sand  and  gravel,  and  at  a  less  cost  tlian  by  emptying  the 
rcaervoir  and  removing  the  soil  and  vegetable  matter  from  its  ijottom. 

Under  the  circumstances,  the  Boai'd  would  advise  that  you  eonsti'uct 


vicinity 
expenments  opon  the  filtratiou  of  this  water  cluiiiig  that  portion  of  tlie^ 
year  wlicn  the  water  contains  an  excessive  amount  of  vegetable  mutter, 
beginning  about  the  first  of  May  and  continuing  until  nearly  the  end  of 
the  year.  The  Board  will  assist  you  in  these  investigations,  if  you  desire, 
by  advising  you  as  to  the  constniction  and  operation  of  experimental  M 
filters,  and  will  make  all  necessary  exauiinations  of  water.  The  Boaid  ■ 
would  further  advise  that  you  cause  a  careful  estimate  to  be  made  of  the 
probable  cost  of  removing  the  soil  and  mud  from  the  botti>m  of  the  Lud- 
low reservoir,  so  that  the  surface  exposed  to  the  water  shall  consist  only 
of  sand  or  otlier  material  nearly  free  from  organic  matter;  and  that  you 
make  an  iuvestiguti(»n  with  a  view  to  dt^tennioing  the  best  mta!H»d  of  sup- 
plying the  city  while  the  cleaning  of  the  reservoir  may  lie  in  progress,  and 
the  probable  cost  of  Ihe  works  that  may  be  requh'ed.  When  the  results 
of  the  experiments  and  investigations  are  available,  the  Board  will  ajdvise 
you  further  as  to  the  best  method  of  improving  the  quality  of  your  water 
supply. 

SwAMRSCOTT.  An  application  was  received,  February  15,  from 
the  eorijoiittee  on  water  supply  of  Swampscott,  for  the  advice  of  the 
Board  relative  to  certain  alternative  plans  or  aoiirccs  for  Hupplying 
the  towQ  of  Swampscott  with  w^ater.  The  Board  replied  to  thii* 
application  as  foUowsi :  — 

The  State  Board  of  Health  has  considered  your  application  with  refereDce 
to  a  water  nnpply  for  the  town  of  Swampscott,  in  which  you  mention  four 
possible  sources  of  supply,  and  request  advice  ns  to  which  is  the  most 
apprijpriate  and  desirable  for  supplying  the  town  of  Swampscott  with  pure, 
7(t  water. 

The  sourci'S  meutione<l  by  you  are  as  follows :  — 

1.  Driven  wells  in  the  Thompson  Meadow  and  vicinity,  in  and  near 
the  tf>wn  of  Swampscott,  operated  and  controlled  by  the  MarblebeAd  Water 
Company- 

2.  Collecting  wells  near  the  Forest  River,  Salem,  owned  and  operated 
by  the  town  of  3Iarblehead. 

3.  Storage  basins,  ponds  and  Saugus  River,  the  present  system  of  tli6 
eity  of  Lynn. 

4.  The  metropolitan  system  of  w^ater  supply. 
The  Board  has  caused  an  examination  of  the  llrst  three  sources  mentioned 

In  your  application  to  l>e  made  by  its  engineers,  and  has  examined  tlie 
results  of  analyses  of  samples  of  water  collected  from  these  sources  at 
various  times. 

The  ftrst  source  of  supply  mentioned  in  your  aiiplicatiou  is  the  works  for 
taking  water  from  the  ground  in  Thompson  Meadow  and  its  vicinity,  la 
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and  near  the  town  of  Swanipseott,  wliich  have  been  eonetnicted  very 
recently  by  the  Marblehead  Water  Company  as  an  auxiliary  aouree  of  water 
supply  for  the  towns  of  Swampscott  and  Nahant.  Previous  to  the  con- 
struction of  tliese  works,  the  ^larblelicad  Water  Company,  on  two  ocea- 
BiouB,  ftpplietl  to  the  State  Board  of  Health  for  its  advice  with  reference 
to  tins  source,  and  the  replies  of  the  Boanl  are  enclosed  herewith. 

The  works  for  taking  a  supply  from  the  grotind  in  Thoni[)son  IVIeadow 
were  Ctmipleted  early  in  the  present  ycur^  and  the  Board  is  informed  tliat 
since  about  the  end  of  January  water  has  been  drawn  fi-om  a  system  of 
tubular  wells  k>eated  in  a  line  about  500  feet  long,  beginning  at  the 
southerly  end  of  the  meadow  and  running  in  a  norlh-east4>rly  direi'tion, 
approximately  parallel  to  the  eastern  di%'ieion  of  tlie  Boston  &  Maine  Rail- 
road, a  short  distance  north- west  of  it. 

Analyses  of  samples  of  water  collected  from  time  to  time  since  the  tests 
were  first  made  at  this  place  show  that  the  hardness  of  the  water  has 
increaseti  considerably  since  the  source  was  first  used  for  the  supply  of  the 
towns^  and  it  is  now  somewhat  harder  than  is  desirable,  but  in  otlier 
respects  the  quality  of  the  water  remains  excellent  at  the  present  time. 

The  (juantity  of  water  obtained  has  nut  l^een  8ulli<"ient  for  the  sui>ply  of 
the  towns  at  all  times,  and  water  has  also  bt'cn  drawn  from  other  sources 
under  tlie  control  of  the  Marblehead  Water  Company  during  this  period. 
Test  wellis  in  the  middle  and  northerly  portions  of  the  meadow  indicate  that 
the  material  beneath  the  surface  is  of  aix)ut  the  same  general  eharact-er  as 
in  the  southern  prjrtion,  where  the  present  system  of  wells  is  located. 
Jadging  from  the  height  of  water  in  several  of  these  test  wells,  the  effect 
af  poinping  at  the  southerly  end  of  the  meadow  may  influence  the  water 
aver  an  area  of  from  a  thinl  to  half  its  total  area,  and  a  larger  quantity  of 
water  could  probal>ly  l»e  obtained  from  the  ground  if  the  collecting  works 
were  extended  through  the  meadow  so  as  to  draw  water  from  all  of  its 
area.  On  the  other  hand,  the  present  wells  have  l^een  in  use  only  during 
the  wetter  jjortion  of  the  year,  and  the  ijuantity  obtainable  io  the  drier  por- 
Hon,  when  the  consumption  of  water  i«  greater,  is  likely  U>  be  considerably 
BHialler  than  it  h.'is  been  up  to  the  present  time. 

Considering,  also,  the  limited  area  of  the  meadow,  the  impervious  nature 
of  the  soil  encountered  for  a  considerable  distance  below  the  surface  in 
sinking  tlie  wells,  and  the  ehiu'acter  of  tlie  laud  about  it,  which  appears  to 
be  of  a  ledgy  nature  and  unfavorable  to  the  collection  of  a  large  amount 
of  ground  water,  the  Board  is  of  the  o|nnion  that  there  is  much  doubt  as  to 
whether  snllicient  ground  water  can  l»e  obtained  in  the  meadow  ti>  meet  the 
firesent  needs  of  the  town  of  Swampseott,  and  it  is  not  probable  that  the 
supply  would  furnish  sufficient  water  to  provide  for  the  needs  of  the  town 
for  any  considerable  time  in  the  future. 

The  bnK>k  which  flows  through  Thompson  Meadow  drains  a  nearly  un- 
inhabited  territory,  apparently  nearly  free  from  swamp,  and  it  may  be 
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feasible  to  construct  storage  reserv*oirs  upon  this  brcM>k  aud  obtain  a  supply 
of  good  surface  water ;  but  witli  present  information  it  is  impossible  to 
estimate  at  ail  definitely  how  large  a  supply  could  be  obtained  in  this  way, 
though  it  is  not  impossible  that  a  suflxcieut  quantity  could  be  obtained, 
in  connection  with  the  water  obtainable  from  the  ground  in  Thompson 
Meadow,  for  the  needs  of  Swampscott  for  several  years  in  the  future. 

The  second  source  mentioned  in  the  application  is  the  present  works  of 
the  town  of  Marblehead,  The  sources  of  supply  of  this  town  are  two 
large  wells  and  a  system  of  tubular  wells  in  the  valley  of  Forest  River  in 
Salem.  The  water  of  the  large  wells  is  affected  by  the  presence  of  an 
excessiTe  amount  of  iron,  which  renders  it  unsatisfactory  for  many  domestie 
uses,  while  tiie  water  of  the  tubidar  wells,  which  is  used  only  a  portion  of 
the  time,  has  shown  indications  of  the  presence  of  a  small  amount  of 
water. 

It  is  not  probable  that  the  sources  of  supply  of  Marblehead,  BS' 
present  developed,  would  furnish  enough  water  for  the  supply  of  Swamp* 
scott  at  all  times  in  addition  to  the  quantity  now  drawn  for  the  use  of  the 
town  of  ]\larblehead;  and,  while  it  is  probably  feasible  to  enlai*ge  the  sup- 
ply of  Marblehead  by  taking  water  from  other  temtory  in  the  vicinity  of 
the  present  sources,  it  is  very  doubtful  whether  surtieient  water  of  good 
quality  could  be  obtained  to  meet  the  needs  of  both  Marblehead  and 
Swampseott  for  a  considerable  number  of  j^ears  in  the  future. 

The  water  supply  of  the  city  of  Lynn,  tlie  next  source  mentioned  in  yoor 
application,  is  drawn  from  five  storage  reservoirs  and  tlie  Saugus  River. 
The  reservoir  most  recently  constructed  is  located  on  Hawkes  Brook,  a 
tributary  of  the  Saugus  River,  and  its  bottom  was  prepared  for  the  storage 
of  water  by  the  removal  of  soil  and  vegetable  matter  from  a  portion  of  the 
area  and  by  covering  the  remainder  with  gravel.  In  the  other  reservoirs 
the  brush  and  wood  were  removed,  but  the  soil  and  vegetable  matter  were 
allowed  to  remain ;  and  tlie  wat-er  of  two  of  tliem,  Glen  Lewis  and  Walden 
ponds,  while  free  from  sewage  pollution,  contains  such  abundant  growtlis 
of  minute  organisms  during  much  of  the  time  as  to  be  wliully  unsuitable 
for  drinking.  The  other  two,  Breed^s  Fond  and  Birch  Funtl,  have  been 
in  use  for  a  much  longer  time  and  furnish  water  of  much  better  qaalitVt 
tliough  it  is  affected  by  a  brownish  color  which  water  acquires  from  con- 
tact with  vegetable  matter  in  swamps  and  the  bottoms  of  ponds  from 
which  soil  and  vegetable  matter  are  not  removed*  The  water-shed  of 
Hawkes  Brook  contains  a  small  but  scattered  |iopulation,  but  the  water* 
sheds  of  the  other  reservoirs  are  nearly  free  from  population,  and  the  city 
has  acquired  large  tracts  of  land  about  them  to  protect  them  from  i>oUu- 
tiou,  80  that  it  may  be  said  tliat  the  water  derived  from  the  natural 
water-shetls  of  the  reservoirs  is  practically  free  from  danger  of  sewage 
contamination. 

Water  is  at  present  drawn  from  Saugus  River  at  Howlett's  Dinn,  inul 
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r^llher  discharged  into  Birch  Pond  or  conveyed  directly  to  the  pumping 
ilataou  and  thence  distributed  to  tlie  city.  The  water-shed  of  the  Saugus 
Biver  contains  a  very  large  population  which  is  not  provided  with  sewers, 
so  that  much  sewage  necessarily  finds  its  way  into  the  streams,  and,  under 
the  circumstances,  this  source  must  be  regarded  as  a  dangerous  one  from 
which  to  take  water  for  domestic  purposes*  The  water  is  of  poor  quality 
in  other  respects  also,  since  it  has  a  high  color  and  contains  much  organic 
matter  due  to  its  contact  with  vegetable  matter  in  swamps.  Under  the 
circumstniicea,  the  Board  does  not^  at  present,  advise  the  town  to  take 
water  from  the  works  of  the  city  of  Lynn* 

The  final  source  concennng  which  advice  is  asked  is  the  metropolitan 
system  of  water  supply,  which  is  now  in  process  of  construction.  By  the 
terms  of  the  metropolitan  water  supply  act,  tlie  Metropolitan  Water  Board 
may  furnish  water  to  the  town  of  Swampscott  upon  such  payment  of  money 
9B  the  Metropolitan  Water  Board  shail  determine.  The  nearest  tf>wn  to 
Swampscott  that  Is  within  the  water  supply  district,  at  present,  is  the  town 
of  Revere ;  and,  in  order  that  the  town  of  Swampscott  may  obtain  a  sup- 
ply from  the  metropolitan  district,  a  pipe  would  have  to  be  laid  from  some 
point  in  Revere  to  connect  with  the  Swampscott  pipes,  so  far  as  can  be 
judged  at  the  present  time.  The  worka  of  the  metropolitan  water  supply 
district  are  not  yet  sufficiently  advanced  to  provide  water  for  the  towns 
within  tlie  district,  and  it  cannot  be  predicted  at  the  present  time  how  soon 
water  may  be  distributetl  from  tliesc  works,  but  probably  within  the  next 
two  years.  By  taking  water  from  these  works  a  permanent  supply  of  good 
water  could  be  obtained  for  the  present  and  future,  but  the  Board  is  unable 
to  idform  you  as  to  the  probable  cost  of  works  or  the  conditions  under 
which  the  water  could  be  obtained. 

In  view  of  the  circumstances,  the  Board  would  advise  the  town  of  Swamp- 
ficott  to  cause  a  careful  investigation  to  be  made,  to  determine  the  feasi- 
bility and  probable  cost  of  obtaining  a  supply  from  the  works  of  the  metro- 
politan district,  and  also  to  determine  the  feasibility  of  constructing  storage 
reservoirs  upon  the  brook  which  flows  through  Thompson  Meadow ;  the 
probable  quajitity  and  quality  of  water  that  can  be  obtained  by  developing 
the  source  in  this  way,  in  connection  with  water  from  the  ground  in  Thomp- 
son Meailow;  and  the  cost,  as  compared  with  the  cost  of  a  supply  from  the 
metropolitan  system,  taking  into  consideration  the  length  of  time  that  a 
supply  from  Thompson  Meadow  and  its  vicinity  would  be  likely  to  last. 

The  Board  will  advise  you  further  in  regard  to  this  matter^  if  you  desire, 
when  you  have  the  results  of  further  investigations  to  present, 

Waltham,  An  application  was  received  Dec.  26,  1896,  from 
the  mayor  of  Waltham,  requesting  information  upon  the  following 
pointo:  — 
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**  (1)  la  tlie  present  conditioo  of  the  water  supply  such  that  it 
18  necessary  to  make  an  immodiate  extension  of  the  sewer  8ystetn 
to  take  in  the  area  known  as  Crescent  Park  ? 

*^  (2)  Would  not  euch  an  extension  of  the  sewered  district  stop 
wholly  or  in  part  the  increase  of  iron  in  the  city  water?" 

The  Board  replied  to  this  application  as  follows :  — 

Juke  10,  1897. 

With  regard  to  the  need  of  extending  your  sewerage  system  for  the  pur- 
pose of  reinuviiig  the  sewaj^e  from  the  pojmhited  territory  on  the  opposite 
side  of  Chiirles  River  from  your  water  works  not  at  present  provided  with 
sewerage,  the  Btjard  has  already  expressed  the  opinion^  in  a  previous  com- 
munication, tbnt  the  quality  of  your  water  supply  is  threatened  by  cess- 
pools and  sewage  from  the  population  on  this  territory,  from  which  a  part 
of  your  water  supply  undoubtedly  comes,  and  tliat  the  alKjHtion  of  cess- 
pools and  the  diversion  of  sewage  from  this  territory  into  tlie  mctropolitfln 
system  slioold  be  provkled  for  without  delay.  Analyses  of  the  water  of 
the  filter  basin  in  recent  years  ebow  that  the  water,  before  passing  through 
the  ground  to  the  filter  basin,  is  being  polluted  in  an  increasing  degree^ 
and,  though  subsequently  purified  in  a  large  degree  io  its  passage  through 
the  ground,  reaches  the  basin  with  more  impurity  from  year  to  year;  and 
the  Board  advises  that  it  is  iuiportant  to  remove  the  sewage  from  all  terri- 
tory from  which  water  percolates  toward  the  well. 

With  regard  to  the  second  question,  as  to  whether  such  an  exteuston  of 
the  sewered  district  would  stop  wholly  or  in  part  the  alanaing  mcreikse  of 
iron  in  the  city  water,  it  can  he  said  that  the  tncrciise  in  iron  is  probahlj 
due*  in  part,  t*>  the  imperfect  purilication  of  water  entering  the  lilter  basui 
by  filtration  through  the  ground  from  the  river,  and  in  part,  also,  to  water 
which  is  subject  to  pollution  in  a  greater  or  less  degree  which  reaches  the 
filter  basin  by  passing  through  ground  cfuitatning  iron,  and  that  it  is  prob- 
able that  any  increase  in  pollution  will  cause  the  water  to  take  up  an  in- 
creased  amount  of  iron  as  it  passes  through  tlie  ground* 

With  the  rapid  increase  in  consumption  of  water  from  the  filter  basiOf 
the  area  from  whicli  water  is  draw  n  toward  the  basin  is  enlarging,  and  the 
removal  of  impurities  which  now  enter  the  water  from  the  single  district 
mentioned  in  the  application  will  prevent  only  to  a  very  limited  degree  thd 
further  increase  of  iron  in  the  water.     The  indications  are  that  the  quan- 
tity of  iron,  which  has  increased  rapidly  in  the  past  three  years,  although  y 
the  quantity  thus  far  has  been  too  small  to  he  noticed  by  consumers,  wUl  m 
continue  to  increase  wuth  the   increase  in  the  quantity  of  water  drawn  ^ 
through  the  ground,  owing  both  to  the  increased  rapidity  with  which  water 
passes  through  the  filtering  material,  and  probably,  also,  to  the  greater 
area  of  territory  drained  which  supplies  iron. 

The  only  remeLlies  which  the  Boai'd,  with  its  present  informatloai  ota 
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suggest  are  to  remove  as  completely  an  poBsible  all  sewage  from  the  teni- 
t4>rT  which  supplies  water  to  the  filter  basin,  and  Uj  diniiiiislt  thu  draft  from 
this  basin  so  that  it  shall  not  exceed,  at  most,  the  amount  drawn  four  years 
ago  before  the  iron  began  to  increase,  and  to  seek  another  source  for  the 
additional  w^ater  required  for  the  supply  of  the  city, 

Wareham,  Marion,  Mattapoisett  and  Fatrha^^.x.  An  appli- 
cation was  receired,  Nov.  1>  181^7 »  from  Mr.  Joseph  K.  Nye  of 
Fairhaven,  for  the  advice  of  the  Board  with  reference  to  the  pro- 
priety of  taking  ccitain  sources  of  water  supply  for  the  towns  of 
Wareham,  Marion,  Mattapoisctt  and  Fairhaven.  The  Board  i*cplied 
to  this  application  as  follows  :  — 

Jak.  6, 18^. 

The  State  Board  of  Health  received  from  you,  Nov.  1,  1897,  an  appli- 
cation for  ad\Hce  with  reference  to  a  proposed  water  supply  for  the  towns 
of  Wareham,  Marlon,  Mattapoisett  and  Fairhaven,  in  which  you  refer  to 
Jonathan '$i  Potid,  the  present  source  of  supply  of  the  village  of  Onset,  and 
to  tlie  valley  of  the  Agawam  River,  as  the  sources  which  you  have  under 
consideration.  It  further  appears  that  in  taking  water  from  the  valley  of 
the  Agawam  River  you  propose  to  use  Iron  Works  Pond,  so  called,  a  reser- 
voir formed  by  the  Agawam  dam  in  the  town  of  Wareham,  as  the  direct 
source  of  supply. 

With  reference  to  the  quality  and  quantity  of  water  obtained  from 
Jonathan's  Pond,  the  Board  has  already  advised,  in  a  communication  dated 
Jane  9,  1894,  as  follows :  — 

The  Board  has  caused  an  examination  of  this  pond  and  an  analysis  of  its  water 
to  be  made,  and  finds  that  the  water  is  very  soft,  and  of  excellent  quality  for  all 
the  purpot^es  of  a  public  water  supply. 

The  limits  of  the  territory  w*hieh  contributes  to  the  supply  of  the  pond,  either 
by  direct  flow  over  the  surfjw^e  or  by  filtration  under  ground  through  the  sandy 
iGrritory  in  w  hich  tl>e  pond  is  situated,  are  not  well  defined ;  and  it  is  not,  there- 
fore, practicable  to  determine  at  all  definitely  the  quantity  of  water  which  this 
BOfurce  will  furnish.  It  seems  probable,  how^ever,  that  it  will  fumisih  the  water 
reqnireil  for  the  portion  of  the  town  of  Wareham  which  the  company  is  authomed 
to  supply  from  tt. 

More  recent  analyses  of  the  water  of  Jonathan's  Pood  tend  to  confinn 
ihe  opinion  expressed  at  that  time  as  to  the  quality  of  the  water  furnished 
by  the  pond.  With  regard  to  the  quantity  of  w*ater  which  this  source  will 
yield,  no  important  additional  data  have  been  supplied  which  would  make 
possible  a  more  accurate  estimate  than  the  one  given  in  the  previous  reply  ^ 
but|  so  far  as  can  be  judged  from  the  location  of  the  pond  and  the  probable 
area  from  which  water  would  drain  toward  the  pond  if   a  considerable 
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quantity  shoiild  be  drawn  from  it,  it  is  improbable  that  it  would  furnish 
enough  water  for  the  supply  of  the  other  towns  mentioned  in  your 
application. 

The  quantity  of  water  which  Iron  Works  Pond  and  its  tri butanes  would 
furnish  would  be  much  more  than  would  be  needed  by  the  town  of  Ware- 
ham,  and  would  lie  ample  also  for  the  other  towns  mentioned  in  the 
application. 

The  results  of  a  single  set  of  analyses  of  samples  of  water  collected 
recently  from  Iron  Works  Pond,  Spectacle  Pond  and  the  Agawana  Riv^er, 
showed  that  the  water  of  Iron  Works  Pond  at  that  time,  while  having 
considerable  color,  was  of  fairly  good  quality  for  the  purposes  of  a  public 
water  supply;  tlie  water  of  the  Agawam  River,  at  the  old  Glen  Pond  dam, 
was  found  to  be  of  about  the  same  quality  as  that  of  Imn  Works  Pond ; 
but  the  water  of  Spectacle  Pond  and  of  the  Agawam  River,  just  below  the 
outlet  of  Halfway  Pond,  was  of  inferior  quality  and  contained  a  consider- 
able quantity  of  suspended  matter,  which  was  found  to  consist  of  micro- 
scopic orj^anisms,  some  of  which  were  of  kinds  which  have  been  known  to 
cause  disagreeable  tastes  and  odors  in  the  water  of  other  ponds  and  reser-  _ 
voirs.  Whether  the  quality  of  these  waters  would  differ  materially  at  other  ■ 
seasons  of  the  year  from  what  it  was  found  to  l>e  at  the  time  of  this  exam- 
ination cannot  be  predicted  from  the  inf onuation  thus  far  available ;  but  i 
there  appears  to  be  a  shallow  area  near  the  upper  end  of  Iron  Works  Pond,  I 
where  stumps  arc  decoying,  which  may  have  an  unfavorable  influence  upon 
the  qnnlity  of  the  water  of  that  source  in  the  warmer  portion  of  the  year ; 
and,  considering  also  the  character  of  the  organisms  fonnd  in  the  water  of 
Halfway  and  Spectacle  ponds  at  the  time  of  this  examination,  the  indi- 
cations are  that  the  water  of  Iron  Works  Pond  may  be  subject  at  times  to 
disagreeable  tastes  and  odors.  To  determine  with  reasonable  accuracy 
what  the  qnalit}^  of  the  water  of  this  source  is  likely  to  be,  analyses  of  the 
water  of  Iron  W^orks  Pond  and  its  various  tributaries  should  be  made  at 
frequent  interv^als  for  at  least  a  year. 

A  good  ground  water  would  be  much  more  satisfactory  than  the  water 
of  Iron  Works  Pond,  on  account  of  its  freedom  from  color  and  from  dis- 
agreeable tastes  and  odors ;  and,  so  far  as  can  be  jndged  from  the  character 
of  the  surface  of  the  ground  in  the  vicinity  of  Iron  Works  Pond,  the  con-  _ 
ditious  appear  to  be  favorable  for  obtaining  water  in  large  quantities  from  ■ 
the  groimd*  It  is  very  desirable  that,  in  further  investigations  relative  to 
obtaining  a  water  supply  from  this  source,  the  feasibility  of  obtaining  & 
supply  of  good  water  from  the  ground  in  the  vicinity  of  the  pond  should 
be  considered. 

If  further  investigations  should  show  that  water  of  suitable  quality  ooold 
be  obtained  from  Iron  Works  Pond  or  its  neighborhood,  this  source  would 
probably  be  an  appropriate  source  for  the  town  of  Wareham ;  but  whether 
^t  would  be  the  most  appropriate  source  for  the  supply  of  the  other  towns 
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the  Boanl  cannot  undertake  to  advise  without  a  more  thorough  mve8ti--j 
gation  than  appears  to  have  tlms  far  been  made. 

The  Board  would  advise  that  an  investigation  be  made  to  determine  the 
probable  quality  of  the  water  to  be  obtained  from  Iron  Works  Fond,  and 
the  feasibility  of  obtaiuing  a  snllk'ient  quantity  of  good  graund  water  from 
its  neighU^rhood  for  the  supply  of  the  towns  mentioned  in  the  application. 
At  the  same  time,  all  other  .available  sources  of  supply  for  these  towns,  or 
for  any  of  them,  should  be  carefully  considered,  and  information  collected 
ad  to  the  qutdity  and  quantity  of  water  that  may  be  obtained  from  such 
aoorces.  Such  an  investigation  is  necessary  before  it  is  practicable  to 
advise  as  to  the  most  appropriate  source  or  sources  of  supply  for  the  towns 
mentioned  in  the  application. 

The  Board  will  assist  in  any  further  investigations  by  making  analyses 
of  such  samples  of  water  as  may  be  necessary,  and  will,  upon  application » 
give  you  further  advice  in  the  matter  when  you  have  tlie  results  of  further 
Investigations  to  present, 

Watertown.  Tbe  Watertown  Water  Supply  Company  applied 
to  the  Board,  Nov.  28,  1896,  for  its  advice  with  reference  to  a  plan 
for  filtering  the  water  of  certain  wells  by  means  of  a  **  system  similar 
to  that  now  in  use  at  Reading,  Mass/'  Tbe  Board  rei>lied  to  this 
application  as  follows  :  — 

Deu.  3,  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  28,  189(>,  an 
application  for  advice  with  rcfereuce  to  (iltering  the  water  of  a  system  of 
tubular  wells,  located  about  1,000  feet  east  of  your  present  pumping 
station  and  near  the  northerly  batik  of  Charles  River,  by  means  of  a 
mechaDieal  filter  plant  similar  to  the  one  now  in  use  at  Reading,  Mass., 
either  with  or  without  the  use  of  alum*  It  is  understood  tliat  water  from 
these  wells  is  used  for  an  auxiliary  supply  in  the  summer  season  only,  the 
filter  gallery  and  driven  wells  near  the  pumping  station  furnishing  suttlcient 
water  at  other  seasons  of  the  yeai',  and  that  tlie  water  is  objectionable 
for  many  domestic  uses,  chiefly  on  account  of  the  presence  of  an  excessive 
amount  of  iron. 

At  the  time  the  application  w^as  made,  a  mechanical  filter  had  been  in 
operation  at  Reading  for  a  period  of  about  four  months,  filtering  the  water 
anpply  of  that  town,  which  is  drawn  from  a  filter  gallery,  and  which 
resembles  that  drawn  from  the  auxiliary  wells  at  AVatertown  in  that  it 
contains  an  excessive  amount  of  iron,  and  several  analyses  of  the  water, 
both  before  and  after  filtration,  had  been  made  by  the  Board.  Just  before 
filtration,  solutions  of  lime  aiid  alum  were  added  U>  the  water,  and  the  ex- 
tminations  of  the  effluent  showed  that  nearly  all  of  the  iron  was  removed 
and  the  appearance  of  the  water  greatly  Improved  by  the  process;  but 
It  waa  found  that  alum  was  present  In  the  filtered  water,  and  that  tha 
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water  wns  very  hard,  its  luininess  being  sever jil  times  as  great  as  whea' 
drawn  from  tlie  ground,  IJiider  the  eircurnKtiiiiceB,  it  did  not  seem  tt>  the 
Board  that  the  itnproveaieot  effected  was  an  offset  to  the  possible  injury 
to  health  from  the  use  of  so  hard  a  wat43r,  containing  also  a  considerable 
quantity  of  alum.  Moreover,  the  proliable  cost  of  constructing  and  oper* 
ating  a  filter  plant  of  this  sort  is  large,  considering  that  its  use  would 
probably  l»e  rendered  unnecessary  when  a  metropoHtan  water  supply,  the 
works  for  which  are  already  under  construction,  slial!  have  becfm)e  av 
able,  mnce  both  Watertowu  and  Belmont  were  included  in  the  metroi>oli 
district. 

Whether  the  water  could  be  freed  from  iron  by  filtration  alone,  wiUiout 
the  use  of  a  chemical  as  a  coagulant,  was  not  definitely  known  ;  but  previ- 
IS  experiments  on  a  small  scale  bad  intiicatcd  that  the  irou  could  not  be 
Bmoved  iu  this  way,  unless,  perhaps,  by  fiiti-ation  at  a  comparatively  slow 
rate,  which  would  probably  be  much  more  expensive  than  filtration  through 
an  ordinary  sand  filter. 

"With  a  view  to  learning  whether  it  was  practicable  to  purify  this  water 
by  filtration  through  an  orditiary  sand  filter,  without  the  use  of  eliemieals, 
the  Board  has  caused  experiinentsj  txj  be  made  at  your  works  by  filtering 
the  water  after  aeration  through  a  bed  of  fine  sand.  The  results  obtained 
indicate  that  practically  all  of  the  iron  can  be  removed  from  this  watejrby 
aeration  and  subsequent  tiitr:\tion  tlirongh  sand  at  a  rate  of  alxtut  10,000,-i 
*>()0  gallons  per  acre  per  day,  and  possibly  somewhat  greater,  and  that  the 
hardness  of  the  water  is  not  increased  by  the  process. 

It  appears  that  the  soil  in  the  vicinity  of  your  fiJter  gallery  beneath  a 
surface  layer  of  loam  consists  of  a  coarse  gravel  extending  down  to  the 
bottom  of  the  gallery,  wliich  is  approximately  15  feet  below  tlie  level  of 
the  water  in  the  river.  Late  in  the  past  season  a  small  area  of  this  land, 
located  alwut  KK)  feet  from  the  gallery,  was  cleared  of  loam,  and  water 
from  the  wells  pumped  upon  the  surface  of  the  gravel,  with  a  view  to  in- 
creasing the  yield  of  the  filter  gallery  by  water  filtering  through  the  ground 
from  this  area.  The  results  indicate  that  tlie  yield  of  tlie  filter  gallery  may 
l>e  materially  increased  in  this  way ;  and,  as  there  appears  to  be  coarse  soil 
for  a  considerable  distance  aliout  the  filter  gallery,  it  seems  probable  that 
its  yield  mny  l>e  Increased  sniliciently  to  furnish  all  the  water  refpiired.  It 
is  probable  that,  after  filtering  100  feet  through  the  ground,  the  iron  in 
the  water  will  be  reduced  to  such  a  degree  that  it  will  not  give  sertouS' 
trouble,  —  at  least  during  the  time  that  seems  likely  to  elapse  before 
metropolitan  water  supply  will  be  available. 

The  Board  is,  therefore,  of  the  opinion  that  it  would  be  best  to  increase 
the  supply  of  water  from  the  filter  gallery  by  turning  water  from  the  wells 
uptm  the  surface  of  the  gravel  in  the  vicinity  of  the  gallery,  rather  than  to 
construct  a  sijeeial  pbnt  for  filtration  purposes,  which  would  probably  be 
ueeded  for  a  short  time  only. 
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Welleslet.  The  committee  on  water  supply  of  the  town  of 
Welle^ley  applied  to  the  Boanl,  Oct.  15,  189(i,  ?<ubmittin«x  the  re- 
jH>rt  of  their  engineer  upon  a  proposed  additional  water  .supply  for 
the  town,  and  requesting  the  advice  of  the  Board  thereon.  The 
Board  replied  to  this  application  as  follows :  — 

Feb.  4,  1897- 

The  State  Board  of  Healtii  received  from  you,  on  October  lo,  an  appli- 
cation for  advice  with  reference  to  a  proposed  additional  water  supply  for 
Wellealey,  in  which  you  stated  that,  in  accordance  with  the  reeommenda- 
tions  contained  in  a  previous  reply  of  this  Bosird,  you  had  employed  an 
cng"ineer  to  make  investigations  relative  to  an  additional  water  supply. 
S»:'  utly,  on  January  18,  you  submitted  a  report  of  Mr.  Desmond 

F't  1*  C.Em  containing  an  account  of  the  investigations,  with  his 

leeominendatioDS  as  to  increasing  the  w^ater  supply  of  the  town  of 
Wellesley,  and  requesting  tlie  advice  of  the  Board  thereon. 

Several  sources  of  supply  are  cons^iden^d  in  the  report,  and  it  is  recom- 
mended tliat  the  use  of  the  present  sources  be  continned,  and  that  they  be 
supplemented  by  water  collected  from  the  ground  in  the  valley  of  Hose- 
mary  Bmok,  in  the  Bnroett  Meadow,  so  called,  t>etween  Cedar  Street  and 
Longfellow's  Pond,  by  means  of  tubular  wells  connected  with  a  snclfion 
main  laid  from  the  present  pumping  station.  Since  it  is  thought  that  the 
quantity  of  water  obtainable  in  this  way  will  be  limited,  two  methotls  of 
obtaiuing  a  further  supply  are  proposed,  one  by  charging  the  ground  un- 
derlying the  meadow  in  which  the  wells  are  located  with  water  from  the 
brook,  and  another  by  constructing  artiOciat  filter  beds  to  filter  the  water 
Rosemary  Brook  as  it  flows   from   Longfellow's  Pond.      It  is  recom* 

ended  Uiat  an  experiment  be  made  to  see  whether  satisfactory  results 
can  be  obtained  by  the  first  method,  and,  if  ttiese  are  not  satisfactory,  that 
3nd  be  adopted.  It  is  also  recommended  that  a  covered  distributing 
Dir  he  constructed  on  Maugus  Hill,  and  that  the  preMt^nt  «ipcn  reser- 
voir be  kept  for  use  in  case  of  eniei'gency. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
an  examination  of  the  territory  t*:)  be  made  by  its  engineer  and  samples  of 
water  from  test  wells  in  the  Burnett  Meadow  to  be  analyzed. 

The  quality  of  Uie  water  of  these  wells,  though  affected  to  some  extent 
by  the  presence  of  several  houses  in  the  valley  of  the  brook,  is,  in  ita 
present  state,  excellent  for  the  purposes  of  a  public  water  supply,  and 
dhowed  no  deterioration  during  a  pumping  test  made  by  connecting  several 
of  the  wells  together  and  pumping  from  them  with  a  steam  pump  for  a 

itnl  of  al>out  one  week. 

Yn>m  tJje  tests  made  by  your  engineer,  as  described  in  his  report,  it 
appears  that  the  soil  in  the  valley  of  Eosemary  Brook  from  the  pumping 
etataon  to  a  point  about  70Q  feet  west  of  Cedar  Street  is  largely  composed 
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of  fine  material,  but  that  Ijeyoiid  tlii!§  point  strata  of  gravel  were  reached 
by  tbe  test  vreilB  from  which  water  coukl  be  pumped  with  considerable     _ 
freedom*  as  Bhown  bj  the  pumpiag  test  referred  lOj  during  which  the  yield    ■ 
of  the  wells  averaged  about  300,000  gallons  per  day.     It  la  possible  that 
the  yield  would  have  been  larger  hud  some   of  tlie  wa^lb  south  of  the 
Worcester  turnpike  beeu  connected  with  the  pump.     While  this  quauii^    ■ 
of  water,  if  it  could  be  obtained  continuously,  would  be  sufficient,  in  con- 
nection with  the  present  sources,  to  supply  the  tow*n  until  the  eonsamption 
of  water  shall  have  become  double  what  it  is  at  present,  it  is  probable  that 
the  yield  of  this  aourec  will  at  times  fall  condderubly  below  300,000  gal- 
lons per  day;  so  that,  while  the  indications  iire  that  a  material  adtlitiun  to 
your  present  supply  can  be  obtained  from  the  wells  in  this  locality,  A 
furtljer  additional  supply  is  likel3^  to  be  necessary  within  a  very  few  years. 

It  is  very  dcBirable,  in  providing  an  additional  supply  of  water,  tiiat  a 
aonree  be  selected  that  is  capable,  not  only  of  meeting  the  immediate  needs 
of  the  town,  but  of  being  developed  so  as  to  fnrnish  a  supply  for  a  con- 
siderable time  in  tlie  future  at  a  reasonable  cost.  As  alrea^iy  indicated^ 
two  ways  are  suggested  by  your  engineer  for  obtaining  a  further  a*lditional 
supply  when  the  needs  of  the  town  may  make  it  necessary,  one  by  turning 
the  water  from  the  brook  upon  the  ground  in  the  \'ietnity  of  the  wells,  to 
a^ist  in  saturating  the  ground,  and  the  other  by  filtering  the  water  through 
prepared  bmis  of  sand,  as  is  done  at  Lawrence  in  this  State. 

With  regard  to  the  first  method,  —  the  saturation  of  the  ground  by  tiiro- 
ing  brook  water  upon  it  after  tlie  removal  of  the  surface  soil, -~  it  will  be 
necessary  to  find  a  place  where  the  underlying  sand  is  suflieieutly  per- 
meable ;  and,  owing  to  the  variable  stratification,  it  is  not  feasible  to  tell 
whether  a  mateiial  increase  in  the  supply  could  be  obtained  in  this  way; 
hut  if  satisf actc»ry  results  ci3uld  be  obtiiiued  and  the  quality  of  the  w*atcr 
shown  to  be  good,  it  would  be  a  suitable  method  of  increasing  the  supply. 

With  regard  to  the  second  method,  —  that  of  filtering  the  water  through 
prepared  beds  of  sand,  —  there  is  no  doubt  that  a  safe  wat-er  for  drinking 
could  be  obtained  from  filters  properly  designed  and  constructed,  and 
operated  with  care.  In  either  case,  it  woufd  be  necessary  that  the  water- 
shed of  the  brook  be  subjected  to  careful  inspection,  to  prevent  its  pollu- 
tion by  sewage,  so  far  as  possible ;  and,  considering  the  nearness  of  the 
present  sources  to  the  brook,  the  purity  of  its  water  should  be  carefully 
guarded  in  any  case. 

From  the  investigations  tlms  far  made,  the  Board  is  of  the  opinion  that 
it  is  desirable  to  continue  the  use  of  the  present  well  and  filter  gallery, 
taking  care  that  brook  water  is  not  allowed  to  enter  them  without  purifica- 
tion by  filtration  through  tlie  grouud,  and  to  increase  the  supply  by  taking 
water  from  the  ground  in  the  valley  of  Rosemary  Brook  in  the  vicinity  of 
the  teat  wells,  as  proposed.  As  already  statcil,  the  present  indications 
«W5  that,  with  the  increase  of  population  and  in  the  use  of  water,  this 
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irce  may  become  inadeqaate  within  a  very  few  years ;  and,  unless  in  the 
itruetion  of  permaaeut  works  the  imlieations  8hall  l>e  inuoh  more 
favorable  than  at  present  for  a  large  yield  of  water,  it  is  desirable  thai 
yon  coutlnae  your  investigatious  as  to  further  Bupplementing  the  supply 
when  it  shall  become  necessary  by  saturating  the  ground  about  the  wells 
with  brook  water,  as  suggested  in  the  report  of  your  engineer* 

In  the  previous  reply  of  the  Board  it  was  suggested  that,  judging  from 
surface  indications,  favorable  eocditioos  for  obtaining  water  in  consider- 
able quantity  from  the  ground  were  found  near  the  upper  end  of  Long- 
fellow's Pond,  but  the  tests  recently  made  do  not  appear  to  have  been 
carried  to  this  territory.  In  view  of  the  nearness  of  this  locality  to  the 
proposed  wells  in  the  Burnett  >Ioaduw  and  the  apparently  favorable  con- 
ditions that  exist  here  for  obtaining  water  from  the  ground,  l!ie  Board 
would  again  advise  that  tests  be  made  here  to  determine  whether  it  is 
feasible  to  obtain  a  further  additional  supply  by  extending  the  proposed 
oallecting  system  fn  this  vicinity. 

The  Board  would  also  advise  that  you  make  provision  for  delivering  the 
water  to  consumers  without  exposure  U:>  light.  Experience  has  shown  that 
a  ground  water  rapidly  deteriorates  when  exposed  to  light  in  an  open 
reservoir,  snch  as  the  one  now  in  use  at  Weilesley ;  but  all  trouble  from 
this  cause  will  be  avoided  by  keeping  the  water  from  exposure  to  light 
from  the  time  it  is  drawn  from  the  ground  until  it  reaches  the  consumer. 

The  Board  will,  upon  application,  assist  you  in  any  further  investiga- 
tians  that  you  may  wish  U:>  make,  and  advise  you  again  with  reference  to 
your  future  water  supply  when  you  have  the  residts  of  additional  investi- 
gations to  present. 

\Ve3TON%  An  application  was  received,  Aug,  30,  1897,  from 
Charles  W.  Hubbard  of  Weston,  for  advice  as  to  a  proposed  water 
supply  for  several  bouses  io  the  south-eaat  part  of  Weston,  certain 
pla4!es  being  indicated  in  the  application  as  appropriate  sources  of 
supply.     The  Board  replied  to  this  application  as  follows :  — 

Oct.  8,  18S7. 

The  attention  of  the  Board  hn^  been  directed  to  three  possible  sources 
of  gupply,  ail  of  which  are  in  the  vicinity  of  a  small  tributary  of  Charles 
River,  which  flows  into  that  stream  from  the  north-west  at  a  point  about 
oae-third  of  a  mile  north-east  of  the  Wellesley  Farms  railroad  station. 

The  first  source  is  a  spring  near  the  upper  end  of  the  bRK>k,  near  which 
it  id  proposed  to  locate  a  coyectiug  well.  It  is  expected  that  tins  well 
could  be  feil  by  water  filtering  from  a  small  iK>nd,  to  be  formed  by  con- 
structing a  dam  acrnss  the  braok  a  short  distance  below  the  well ;  and  it 
||>roposed  to  keep  up  the  level  of  the  pond  by  diverting  into  it  water  from 
Mimait  pond  about  500  feet  north-west  of  the  proposed  well* 


The  second  source  Biiggested  for  consideration  is  a  well  on  the  south- 
westerly side  of  the  brook,  about  2,000  feet  further  down  the  stream  than 
the  iirst-meutioned  source,  following  the  course  of  the  brook^  and  just  above 
a  highway. 

Finally,  you  suggest  a  ground-water  Bui)ply  from  the  vicinity  of  Charles 
River,  neiir  the  mouth  of  the  brook* 

The  Board  hiis  earefoUy  considered  your  application,  and  has  caused 
the  territory  to  be  exaniiued  by  its  engineer  and  samples  of  the  water 
from  the  sources  mentioned  to  l>e  aunlyzed.  An  analysis  of  the  water  of 
the  spring  near  the  upper  end  of  the  brcM>k,  where  it  is  jjroposed  to  locate 
the  first-mentioned  well,  indicates  that  the  gi*ound  water  at  this  place  is 
soft,  and  otherwise  of  good  quality  for  tlie  |jyrposes  of  a  domestic  water 
supply ;  but  the  water-shed  ut  the  brook  in  the  viciuity  of  this  well  is  eo 
small  that  the  quantity  of  water  which  a  well  in  this  locality  would  fumlsli 
is  likely  to  be  entirely  inadequate  for  the  needs  of  the  population  which  it 
is  intended  to  supply.  By  eonatrncting  a  reservoir  below  this  well,  it  is 
possible  that  the  quantity  of  water  that  would  enter  the  well  might  be 
somewhat  increased  by  the  filtration  of  watt^r  through  the  ground  from  the 
pond ;  but,  judging  from  the  appearance  of  the  surface  of  the  ground  in 
the  vicinity,  the  soil  is  of  sucli  a  character  that  it  in  nut  probable  that  any 
considerable  quantity  of  water  would  Ulter  thi-ough  the  ground  fi-om  the 
pond  int*3  the  well.  The  quantity  of  water  entering  the  pond  could  be 
somewhat  more  than  doubled  by  drawing  water  from  the  pond  500  feet 
uorth-we8t  of  the  spring;  but  drawing  water  from  this  source  into  the  pro- 
posed iKJud  near  the  well  would  not  materially  increase  the  supply  to  be 
obtained  from  the  ground  in  the  vicinity,  unless  the  material  is  more  porous 
than  the  appearance  of  the  surface  would  indicate.  A  much  larger  supply 
could  be  obtained  from  these  sources  if  the  waters  of  the  brook  and  pond 
could  be  taken  directly,  in  connection  with  the  water  of  the  well ;  but  these 
sources,  taken  together,  would  not  probably  furnish  a  suflicient  supply  at 
all  seasons  of  the  year;  and,  moreover,  an  analysis  of  the  water  of  the 
pond  500  feet  north-west  of  the  spring  shows  that  it  contains  so  large  an 
amount  of  organic  matter  that  it  would  l»e  a  ver}'  unsatisfactory  source  of 
domestic  water  supply. 

The  second  source  referred  to  is  a  well  close  to  the  brook  at  a  place 
farther  down  strciim,  where  the  water-shed  of  the  brook  is  much  larger; 
but  an  examination  of  the  water  of  the  well  shows  that  it  is  of  pix>r  quality 
^^_  for  dome.stic  uses,  and  it  is  not  probable  that  a  sullicient  quantity  of  water 
^^B  could  be  obtained  from  this  source  for  the  supply  of  tiie  population  at  all 
^^^  times,  A  much  larger  quantity  of  water  could  be  obtained  by  using  water 
I  taken  directly  from  the  brook  in  connection  with  water  from  the  well ;  but 

I  the  brook  at  this  place  might  not  be  a  safe  source  from  which  to  take  water 

I  directly  for  domestic  uses. 

^^^         The  conditions  in  the  vicinity  of  Charles  River,  near  the  mouth  of  tlie 
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brook,  are  favorable  to  obtaiuiug  water  freely  frr>m  tiie  ground  in  the 
vicinity  of  Ujc  place  indicated  upon  the  plan  suhmitted,  and  there  is  reason 
to  expect  that  water  obtained  in  this  way  would  be  of  good  quality.  The 
well  or  other  works  for  collecting  ground  water  in  this  region  should,  how- 
ever, be  located  at  a  sutBcient  distance  from  the  river  to  avoid  danger  of 
any  imperfectly  filtered  water  from  the  river  entering  the  source  of  supply. 

The  Board  would,  therefore,  advise  that  you  make  a  further  examina- 
tion to  determine  the  feasibility  of  securing  an  ample  &*upply  of  good  water 
in  the  vicinity  of  Chai'les  River,  at  the  place  suggested  by  you  in  your 
application. 

The  Board  would  also  call  attention  in  this  connection  to  the  plans  for 
a  general  system  of  water  supply  for  the  city  of  Bo8ti>n  and  other  munici- 
palities included  within  the  metropolitan  district,  w^hich  includes,  as  a  part 
of  the  system,  a  large  distributing  reservoir  to  be  eonstmcted  near  Doublet 
Hill,  so  cidled,  in  Weston,  not  far  north  of  the  district  in  which  the  houses 
which  you  jiropose  to  supply  ai*e  located.  From  present  indications,  this 
reservoir  may  be  constructed  within  a  few  years ;  and,  while  il  will  not  be 
at  a  sufficient  elevation  to  deliver  water  to  your  present  stand-pipe  without 
piunping,  it  will,  nevertheless,  be  at  such  an  eievatiou  that  llie  cost  of 
pamping  the  water  of  this  reservoir  into  your  present  w^orks  would  be 
small  compared  with  the  cost  of  pumping  from  the  well  near  Charles 
River,  and  under  the  terms  of  the  metropolitan  water  supply  act  an 
arrangement  could  probably  be  made  to  obtain  water  from  tbe^e  works. 
Under  the  circumstances,  it  may  be  desirable  to  provide  temporary  works, 
80  far  as  practicable,  w^itli  a  view^  to  obtaining  a  supply  in  the  future  from 
the  works  of  the  metropolitau  district  when  tliis  reservoir  shall  have  been 
completed,  and  effect  a  saving  in  cost  over  the  construction  at  tlie  present 
time  of  works  designed  to  be  more  permanent. 

Sewerage  and  Sewage  Disposal, 

The  following  is  the  substance  of  the  action  of  the  Board  during 
181^7  in  reply  to  applicationa  for  advice  relative  to  systems  of  sewer- 
tge  and  sewage  disposal :  — 

Abixotox.  An  application  was  received,  Aug.  13,  1897,  from 
the  board  of  bcalth  of  Abington,  for  the  advice  of  the  Board  i-elative 
jto  the  disposal  of  the  surface-water  drainage  from  the  vicinity  of  the 
yry  of  M.  X.  Arnold  &  Co.,  io  that  town.  The  Board  replied  to 
this  application  as  follows  :  — 

Sbpt.  10, 1897. 

The  State  Board  of  Health  received  from  you,  on  August  13,  an  appli- 
cation for  advice  with  reference  to  the  disposal  of  surface-water  drainage 
!  £rom  the  vicinity  of  the  factory  of  M.  N,  Arnold  «&  Co.,  on  Wales  Street 
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(formerly  Cross  Street),  in  t!»e  village  of  North  Abing^ton,  antl  has  caused 
an  examinatioD  of  this  locality  U>  be  made  by  its  engineer. 

It  appears  that  the  proposed  drain  will  receive  the  drainage  of  a  limited 
area  in  the  immediate  vicinity  of  the  factory,  and  that  there  are  no  other 
bnildinga  at  present  located  upon  this  area.  It  is  understood,  also,  that 
no  water  from  any  other  sonrce  is  to  be  discharged  into  the  proposed  drain 
than  that  which  naturally  enters  the  ilcpression  in  which  the  spur  track 
from  the  New  York,  New  Haven  &  Hartford  Railroad  is  laid  at  the  fac- 
tory. The  proposed  drain  will  disclmrge  into  one  of  the  feeders  of  the 
Whitman  water  supply,  which  is  taken  from  the  stream  at  a  point  a  little 
less  than  four  miles  below  the  proposed  point  of  discharge  of  the  drain^ 
and  for  this  reason  it  is  necessary  that  all  sewage  or  other  matter  whicii 
would  tend  to  pollute  the  water  supply  of  Whitnum  shtdl  be  kept  out  of 
the  drain. 

The  only  sonrce  from  which  it  might  Ite  possible  for  sewage  to  find  its 
way  to  the  drain  at  the  present  time  appears  to  be  the  vault  used  by  the 
factory  operatives ;  and,  from  information  fiirnished  as  to  the  coustructioti 
of  the  vault  and  the  frequency  with  which  it  is  cleaned^  there  does  not 
seem  to  be  any  tlanger  of  the  pollution  of  the  drain  from  this  source,  ppo- 
viding  that  care  is  exercised  in  removing  the  contents  of  the  vault,  that 
none  of  it  is  allowed  to  remain  on  the  surface  of  the  ground  in  the  vicini^% 

It  is  understood  that  a  change  is  to  be  made  in  the  present  vaults  in  the 
near  future,  in  order  that  carts  may  be  driven  under  them  to  receive  their 
contents.  In  this  case  there  might  be  danger  that,  if  there  was  any  leak- 
age from  the  vaults,  it  would  find  its  way  into  the  proposed  drain,  but  th€ 
vaults  can  be  so  constructed  that  it  will  be  feasible  to  tlrain  the  area 
beneatli  thcra  into  the  present  sink-water  drain,  which  passes  in  a  south- 
easterly direction  from  the  factory  and  discharges  in  another  water-shed; 
and,  if  provision  is  made  for  removing  any  leakage  that  may  occur  in  this 
way,  the  danger  of  tlie  proposed  drain  being  polluted  from  the  vaults  Koald 
be  removed • 

The  drainage  from  the  territory  about  the  factory  nnder  present  condi- 
tions liudii  its  way  naturally,  either  directly  or  indirectly,  int^i  the  brook 
into  which  it  is  proposed  tt>  discharge  the  drain ;  and  the  Board  is  of  the 
opinion  that  the  disposal  of  the  drainage  in  this  manner  is  permissible, 
provided  that  due  precautiims  are  taken  to  prevent  any  danger  of  sewiige 
entering  the  drain  from  the  present  vaults,  or  from  any  vaults  which  may  be 
built  in  the  future  in  the  vicinity  of  the  factory  or  along  the  course  of  the 
drain. 

Danvees.  The  advice  of  the  Stat«  Board  of  Health  to  the  board 
of  health  of  Danvera  in  regard  to  the  disposal  of  the  sewage  of  cer- 
tain morocco  factories  in  that  town  is  presented  in  the  report  of  the 
Board  to  the  LfCgisiatui'c,  dated  Jan.  11,  18117,  page  50.     On  July 
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17 »  lf^97,  the  board  of  bealth  of  Dan  vers  again  applied  to  the  State 
Board  of  Health,  requesting  its  ad%dce  with  reference  to  the  disponal 
of  the  sewage  of  these  factories  by  means  of  settling  tanks.  The 
Board  replied  to  this  application  as  follows  :  — 

Arc,  7 1 1897- 

The  State  Board  of  Health  reueiveil  from  you,  on  July  17,  1897,  an 
application  for  advice  with  refereni-e  to  the  construction  and  operation  of 
settling  tanks  for  the  removal  of  suspended  matters  f mm  the  sewage  of  the 
tannery  of  Messrs,  Bernard,  Friedman  &  Co.,  in  Dan  vers. 

Accompanying  the  application  were  plans  siiowing  four  settling  tanks, 
which  you  state  will  have  an  aggregate  capacity  of  73,852  gallons,  equal  to 
the  volume  of  sewage  discharged  from  the  tannery  in  about  three  and  one- 
half  hours,  and  showing  also  the  proposed  location  of  these  tanks.  You 
also  state  tluit  you  have  the  assurance  of  the  proprietors  of  the  tannery 
that  they  will  construct  tanks  suitable  and  satisfactory  to  your  boaiTl,  that 
they  wfll  pump  the  sewage  to  the  tanks,  and  take  care  of  all  of  the  sludge 
which  may  be  collected. 

The  Board  has  carefully  examined  the  proposed  plans,  and  concludes 
thftt  the  tanks  are  of  sulficient  size  to  provide  for  the  removal  of  all  of  the 
organic  matter  that  it  is  practicable  to  remove  from  the  sewage  by  means 
of  settling  tanks  alone*  The  plans  proA'ide  for  operating  the  tanks  sepa- 
rately or  together,  but  in  order  to  secure  the  best  result  it  will  be  necessary 
to  operate  the  tanks  separately ;  that  is,  after  a  tank  is  filled,  the  sewage 
should  be  diverted  fnnn  it  and  it  should  be  allowed  t<3  stand  undisturbed 
for  as  long  a  time  as  is  practicable.  If  the  Uoyf  of  sew^age  is  no  gi*eater 
than  is  anticipated,  each  tank  may  be  allowed  to  renmin  undisturbed  for 
a  period  of  two  hours  and  possibly  more,  depending  upon  the  length  of 
time  required  to  draw  off  the  supernatant  liquid. 

By  the  plans  submitted,  it  is  priiposcd  to  draw  off  the  supernatant  liquid 
from  each  tank  through  a  pipe  in  the  side  of  the  tank,  and  there  appears 
to  be  no  means  of  drawnng  from  any  other  level  than  the  one  at  winch  this 
pipe  is  placed.  If  the  sludge  in  the  tank  should  be  allowed  to  rise  above 
the  level  of  the  bottom  of  this  pipe,  some  of  it  would  be  drawn  off  wnth  the 
liquid;  and,  even  with  the  surface  of  the  sludge  slightly  below  the  l>ottr»ni 
of  the  pipe,  there  is  danger  that  some  of  it  might  be  drawn  out  by  tlie  cur- 
rent created  by  tlie  outflowing  liquid,  and  some  means  of  preventing  this 
dmoger  of  drawing  off  sludge  with  the  supernatant  liquid  should  be 
provided. 

It  seems  probable  that,  if  the  tanks  are  constructed  of  the  size  proposed 
Atid  operated  with  such  care  as  to  remove  all  sluclge  that  it  is  practicable 
to  reiiiove  by  sedimentation,  about  hjdf  of  the  total  organic  matters  can  be 
removed  from  tiie  sewage  in  this  way,  and  this  would  include  by  far  the 
fer  portion  of  those  matters  which  cause  trouble  by  settling   to  the 
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bottom  of  tbe  pond  below  the  tamiery  ;  but  tlie  supernatant  liquid  would 
still  contain  a  very  large  amount  of  oi*guuic  matter,  and  investigations  Lave 
been  curried  on  by  tlie  Board  since  your  previous  application  was  made} 
witli  a  view  to  tltiding  a  practicable  method  for  its  purification. 

In  the  coulee  of  these  investigations  it  has  been  found  that  the  sewage 
contains  a  chemical  which  is  used  in  packing  tlie  skins  to  prevent  their 
decomposition  in  the  course  of  shipment  to  the  tannery,  and  that  a  large 
quantity  of  arsenic  is  used  in  a  process  carried  on  in  the  tannery.  These 
matters  arrest  bacterial  action,  and  it  is  not  practicable  to  purify  the 
sewage  by  filtration  until  tliey  are  removed. 

The  investigations  thus  far  made  indicate  that  a  laige  proportion  of  the 
arsenic  is  precipitated  with  the  sludge  by  allowing  the  sewtige  to  settle, 
but  after  sedimentation  the  supernatant  liquid  still  contains  enough  arsenic 
to  cheek  l*acterial  action*  It  haa  been  found,  however,  that  by  passing  the 
sewage  through  u  fdter  composed  of  coke  the  arsenic  is  completely  removed, 
and  by  subsequently  filtering  the  sewage  through  beds  of  sand  or  gravel  at 
about  the  same  rat^*  as  ordinary  town  Kcwiige  may  be  filtered,  a  satisfactory 
purification  of  the  sewage  can  be  effected. 

An  examination  of  the  territory  in  the  vicinity  of  the  tannery  shows  that 
suitable  land  for  filtration  is  found  south  of  Purchase  Street  and  not  far 
from  the  tannery,  but  at  a  considerably  higher  elevation.  In  order  to  use 
this  land  it  would  be  necessary  either  to  pump  ail  the  sewage  to  a  greater  ■ 
distance  and  to  a  C0D6ideral)ly  greater  lieight  than  is  now  pro|K>sed,  or,  if 
the  settling  tanks  were  located  at  the  place  now  proposed,  to  pump  the 
efHuent  from  the  tanks  to  this  land.  The  cost  of  the  works  and  of  their 
maintenance  would,  of  course,  be  much  greater  than  the  cost  of  operating 
settling  tanks  alone,  but  this  seems  at  the  present  time  to  l>e  the  only 
practicable  method  of  purifying  this  sewage  completely. 

Considering  the  comparatively  large  cost  of  pnrifyiug  the  sewage  com- 
pletely in  thii*  manner,  however,  it  may  be  allowable  U>  first  construct  and 
operate  the  settling  tanks  alone  and  idlow  the  supernatant  liquid  to  flow 
into  the  stream,  since  it  is  possible  that  the  improvemeut  effected  in  this 
way  may  be  snlHcient  to  prevent  further  serious  trouble  for  a  oonsiderable 
time ;  but,  if  the  use  of  the  tanks  is  found  inetllcieot  iu  preventing  further 
trouble,  the  sewage  can  tiieu  be  purified  in  the  manner  ali'cady  described. 
The  eJlicicncy  of  tlie  tanks  in  removing  sludge  from  the  sewage  and  pre- 
venting trfLHible  from  the  pond  will,  of  course,  depend  largely  upon  their 
careful  management^  and  especially  on  the  care  with  which  the  supernatant 
liquid  is  drawn  off  to  avoid  drawing  off  any  of  the  sludge,  and  the  fre- 
quency of  the  removal  of  the  sludge  from  the  tanks,  in  order  to  prevent 
reducing  their  capacit}^  materially  by  allowing  the  sludge  to  accumulate  to 
a  considerable  depth  iu  their  bottoms. 

It  may  also  be  said  that,  sliould  the  tc»wn  construct  a  sewerage 
before  many  years,  it  may  be  found  of  advantage  to  dispose  of  the 
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He  wage  in  coiiDeetioii  with  that  of  the  town.  In  euch  a  case,  settling  tanks 
eiinilar  to  those  now  proponed  wuuld  Btill  be  necessarVt  i^^  order  to  prevent 
the  heavier  matters  of  the  tannery  sewage  from  entering  the  sewers. 

As  stated  in  the  previous  reply  of  the  Board,  the  condition  of  tlie  mill- 
l^ond  is  such  that,  even  if  the  dii^charge  of  sewage  into  it  should  be  wholly 
B  prevented,  it  is  possible  that  tbere  would  still,  for  a  considerable  time,  be 
KA fierious  odor  from  the  bottom  and  sides  of  the  pond  when  exposed.  It 
Httifl  been  suggested  that  tl)e  deposits  of  organic  matter  be  removed  from 
'     the  pond  al>ove  the  level  of  low  water ;  and  this  methotl,  if  practicable, 

I  would  be  likely  to  be  effective  in  preventing  an  odor  from  the  pond. 
Much  relief  might,  however,  be  obtained  by  keeping  ttie  pond  full  at  all 
timefi,  60  as  to  keep  the  deposits  of  organic  matter  covered  with  water. 


I 


D^OfVERs  Lunatic  Hospital.  The  truatees  of  this  hospital  ap- 
plied to  the  Boardj  July  15,  18iH,  for  it."^  advice  with  refercogo  to 
the  disposal  of  the  sewage  of  the  hoi?pital  in  accordance  with  cer- 
tain plans  of  the  Pennsylvania  Sanitation  CoDipany  submitted  with 
the  application.    The  Board  replied  to  this  application  as  follows :  — 

Dec.  10,  1B97. 

The  plans  provide  for  the  filtration  of  the  sewage  through  a  filter  con- 
ftistiDg  of  three  separate  bedd  of  tiJU^ring  material,  one  to  be  composed  of 
coke  and  the  others  of  sand.  The  coke  11  Iter  Is  to  have  a  depth  of  15  inchea 
and  a  total  area  of  128  square  feet.  It  is  to  be  divided  into  two  compart- 
ments of  64  square  feet  each,  and  only  one  compartmeDt  is  to  be  used  at 
a  tiioe.  From  this  fdter  sewage  is  to  pass  to  the  lirst  sand  bed,  which  is 
also  divided  into  two  equal  compartments,  each  having  an  area  of  1,326 
squarQ  feet,  or  about  one  thirty*thh'd  of  an  acre.  After  passing  through 
this  ftatid  bed  the  sewage  is  to  fall  upon  the  second  sand  bed,  which  is 
tllumted  directly  beneath  the  fii-st  one  and  is  also  in  two  compartments, 
each  having  an  area  of  1,728  square  feet* 

You  state  tliat  the  sewage  of  the  b<jspital  will  amount  to  approxiraately 
150,000  gallons  per  day,  and  measurements  maile  by  the  Board  on  a  single 
day  under  apparently  oi-dinary  conditions  indicate  that  this  is  about  the 
average  quantity  of  sewage  flowing  from  the  hospital  at  the  present  time. 
With  this  iiuantity  of  sewage  flowing,  the  rate  of  tiltration  through  the  coke 
bed  would  be  about  50,000,000  gallons  per  acre  daily;  the  rate  through  the 
first  aaxid  bed  would  be  about  2,oOO,000  gallons  per  acre  daily  and  through 
the  second  sand  bed  about  1,1100,000  gallons  per  acre  daily,  when  both 
compartments  of  each  bed  are  in  use.  But,  in  order  to  secure  intermit- 
teocy  in  the  application  of  the  sewage,  the  rattjs  of  tiltration  would  have 
to  be  much  greater  than  the  rates  given. 

Experiments  made  b}^  the  Board  upon  the  filtration  of  sewage  through  a 
tftjer  of  coke  15  inches  in  depth  show  that  150,000  gallons  of  sewage  per 


60 


STATE   BOARD   OF  HEALTH.         [Pub.  Doc. 


I 


day  cannot  be  uiiule  to  pass  tbrough  a  bed  of  coke  of  the  area  and  depth 
proposed  for  thia  filter,  if  the  pieces  of  coke  are  fine  enough  to  enable  the 
bed  to  remove  any  considerable  portion  of  the  organic  matter  from  the 
sewage. 

Experiments  upon  the  filtration  of  sewage  tbrough  a  layer  of  sand  12 
inches  in  depth,  a  considerable  quantity  of  organic  matt4L*r  having  first  been 
removed  from  the  sewage  by  straining  through  a  layer  of  coke  15  inches 
in  depth,  show  tliat,  at  the  rate  of  filtration  which  you  propose  for  the 
filter  at  Danvers,  the  sand  very  quickly  becomes  clogged ;  and,  while  the 
sewage  can  be  made  to  pass  through  for  a  time  by  very  frequent  disturb- 
ance of  the  sand,  the  filter  will  soon  become  clogged  to  such  a  degree  by 
the  storage  of  organic  matter  from  the  sewage  that  it  will  be  necessary  to 
remove  the  sand  entirely  and  replace  it  with  clean  saml  to  keep  the  filter 
in  operation.  Such  au  amount  of  sewage  as  can  be  made  to  pass  tbrough 
the  Jlrst  sand  filter  will  probably  pass  through  the  second  sand  filter  for  a 
considerable  time  without  trouble;  but  our  experiments  iodicate  that  the 
resulting  efllnent  may  still  contain  a  large  amount  of  unoxidlzed  organic 
matter. 

As  a  result  of  its  investigations,  the  Boani  concludes  that  it  is  entirely 
impracticahle  to  attempt  to  purify  the  sewage  of  the  Danvers  Lunatic 
Hospital  by  means  of  tlie  filter  proposed  in  your  application. 

In  accordance  with  advice  contained  in  a  previous  reply  of  the  Boards 
you  have  caused  investigations  to  be  inatle  to  determine  the  feasibility  of 
disposing  of  the  sewage  of  tlie  Dauvers  Lunatic  Hospital  upon  an  area  of 
about  four  acres  of  land  now  owned  by  the  hospital  in  the  vicinity  of  the  ■ 
Ipswich  River;  and  you  submit  plans  and  a  report  by  J,  .L  Van  Valkcn* 
burgh,  civil  engineer,  upon  the  feasibility  of  preparing  a  filtration  area  at 
this  place,  and  its  probable  cost. 

This  land  appears  to  be  the  most  favorable  of  any  in  the  vicinity  of  the 
hospital  for  sewage-disposnl  purposes*  The  investigations  of  your  engi- 
neer show  that  the  material  varies  greatly  iu  different  portions  of  the  area, 
a  portion  of  it  being  of  excellent  quality  for  filti*ation  purposes,  while  other 
portions  are  somewhat  finer  than  is  desirable.  There  appears  also  to  be 
a  stratum  of  clay  beneath  a  portion  of  the  area. 

The  investigations  of  your  engineer  show  that  it  is  feasible  to  prepare 
at  this  place  filter  beds  h.iving  an  area  of  2.2  acres,  which  will  consist  of 
excellent  soil  for  filtration  piirpoHes,  and  an  area  of  about  1.1  acres  of  less 
satisfactory  soil,  but  of  a  quality  which  can  be  used  for  the  purpose  with 
suitable  uuderdrainage. 

The  plans  also  prfivide  for  a  finsh  tank  to  be  located  on  Ihe  main  line 
of  sewer  between  the  hospital  and  the  liltratitin  area,  and  designed  to  lUs- 
charge  its  contents  intermittently  to  secure  au  equal  distribution  of  sewage 
upon  the  filter  iHids. 

The  Bijoi'd  has  caused  examinations  of  the  soil  of  the  proposed  filtratloE 
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area  to  l>e  made,  and,  biiviug  carefully  considered  the  proposed  plans,  con- 
eludes  tiiat  this  plan,  if  properly  cairitid  out,  will  provide  satitifaetorily  for 
the  disposal  of  the  sewage  of  the  institution,  and  is  the  best  plan  that  it 
appears  to  l»e  feasible  to  adopt.  It  is  suggested  ttiat  the  proposed  liltra- 
tiou  area  tnigbt  be  divided  into  a  larger  uuratier  of  beds  and  the  Hush 
tank  made  somewhat  smaller^  effecting  thereby  a  reduction  in  the  cost* 

Haverhill.  An  application  was?  received,  Nov.  27,  1897,  from 
the  mayor  of  Haverhill,  for  the  advice  of  the  Board  with  reference 
to  a  proposed  eysteni  of  sewerage  and  sewage  disposal  for  a  district 
in  the  ^jouth-ea^t  part  of  the  city  known  as  Riverside.  The  Board 
replied  to  this  application  as  follows :  — 

Jax.  7»  1S98. 

The  State  Board  of  Health  received  from  you,  on  November  27,  an 
application  for  advice  with  reference  to  a  proposed  system  of  sewerage  and 
sewage  disposal  for  that  portion  of  the  city  known  as  Riverside,  and  with 
reference  to  constructing  a  proposed  overllo#  sewer,  tu  avoid  overtaxing 
llie  capacity  of  the  Primros*e  Street  sewer  at  times  of  heavy  storms  by 
discharging  a  portion  of  the  mingled  sewage  and  storm  water  into  Little 
River. 

The  application  was  aecomimnicd  by  plans  of  the  systi*m  of  sewerage  at 
Riverside  and  of  the  proposed  overflow  from  the  Primrose  Street  sewer 
into  Little  River. 

The  Board  has  caused  the  hx^alities  to  he  examined  by  its  engineer^  and 
h&a  carefully  considered  the  proposed  plans,  Tiie  plan  fur  the  sewerage 
of  the  \'iUage  of  Riverside  provides  for  the  collection  of  both  sewage  and 
storm  water  into  three  sewers,  which  are  to  discharge  at  Adams  Street, 
Munroe  Street  and  Polk  Street,  The  main  sewer  m  Adams  Street  and  its 
outlet  have  already  been  constructed,  and  the  sew^age  is  discharged  in  this 
case  ftt  the  edge  of  the  river  bank,  above  the  level  of  low  water,  and  it  is 
miderstoixl  that  the  other  outlets  are  to  be  similarly  hvcated. 

The  proposcci  meth^Mi  of  disposid  of  the  sewage  by  discharging  it  into 
the  3[errimack  River  is  the  best  that  it  is  practicable  to  adopt;  but  the 
Board  is  informed  that  the  river  bank  in  this  region  is  likely  to  be  used  to 
a  great  extent  in  tht*  future  as  a  park  and  place  of  resort  in  the  sunmaer 
eeascm,  and  it  is  essential,  in  order  to  avoid  a  nuisance  along  the  river 
bank,  that  at  leiist  the  ordinary  flow  of  sewage  be  conveyed  a  sufficient 
distance  from  the  bank  tn  prevent  floating  matters  from  returning  and  col- 
lecting at  the  shore,  and  to  prevent,  so  far  as  possible,  trouble  from  odors 
in  the  vicinity  of  the  outlets.  The  present  sew^r  outlet  at  Adams  Street 
is  objectionable  in  these  respects.  It  has  been  found  practicable,  in  other 
places  where  the  conditions  are  similar,  to  discharge  the  mingled  sewage 
and  storm  water,  at  times  of  heavy  storms,  near  the  shore,  and  to  provide 
a  pipe  of  sufficient  capacity  to  convey  the  ordinary  flow  of  the  sewer  to  a 
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poiotof  discharge  well  out  into  the  stream,  from  which  sewage  is  not  likely  to 
retiim  U>  the  shore  tinlcBs  after  thorough  ililution,  and  the  Board  woulil  advise 
that  some  sueli  method  be  adopte<l  iu  the  case  of  the  sewers  at  Riverside. 

The  pro[>osed  overflow  from  the  Primrose  Street  eewer  discharging  into 
the  Little  River  appears  to  he  adequate  to  remove  all  of  the  storm  water 
that  is  likely  to  reach  it  for  a  long  time  iu  the  future,  and  w^iU  probably 
afford  a  satisfactory  relief  to  the  Primrose  Street  sewer.  It  will  also  fur- 
nish a  method  for  I'emoving  surface  water  from  the  small  district  bounded 
by  Primrose,  Maple  aud  Hale  streets,  and  the  street  through  which  the 
sewer  is  to  pass  and  from  about  ten  acres  east  of  Primrose  Street. 

The  overflow  sewer  will  discharge  into  an  arm  of  a  mill-pond  on  the  Lit- 
tle River,  al>oiit  1,700  feet  al>ove  the  lowest  dam  on  that  stream.  There 
are  no  houses  on  the  easterly  side  of  the  river  iu  the  immediate  viciJiity  of 
the  outlet,  though  it  is  not  unlikely  that  this  district  may  be  built  up  before 
many  years.  The  opposite  side  of  the  stream  is  quite  densely  populated 
close  down  U>  the  shore.  From  information  furnished  by  you,  it  appears 
that  the  sewer  has  overflowed  Init  twice  for  a  peritxl  of  two  years,  so  that 
the  quantity  of  sewage  that  would  be  dischai'ged  into  the  river  under  pres- 
ent conditions  would  be  very  small.  If  any  considerable  quantity  should 
be  discharged  at  this  place,  the  solid  matters  would  tend  to  collect  upon 
the  bottom  of  the  mill-pond  around  and  in  the  vicinity  of  the  outlet,  and 
at  times  of  low*  water  in  the  summer  season  the  exposed  portions  of  the 
shore  might  become  offensive.  It  appears  to  l>c  practicable  to  dispose  of 
the  sewage  from  this  overflow^  by  discharging  it  below  the  dam.  but  the  _ 
expeo&e  would  In?  much  greater  than  at  the  place  proposed.  ■ 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  it  is 
pennissible  to  discharge  tiie  mingled  sewage  and  storm  water  overflowing 
from  the  Primrose  Street  sewer  at  the  place  shown  upon  the  plans  until 
the  quantity  of  sewage  overflowing  into  the  river  becomes  considerably 
larger  than  it  is  said  to  be  at  present.  If  in  the  near  future  it  is  found 
that  the  overflow  is  operating  frequently  in  onlinary  showers,  stoi*ms  or  ■ 
thaws,  or  if  trouble  is  experienced  from  the  discharge  of  sewage  into  the  i 
river,  the  sewage  shoukl  be  disposed  uf  in  some  more  suitable  manner^ 
probably  by  discharging  it  directly  into  the  Merrimack  River. 

Hull*  An  application  was  received,  Oct.  29,  1897,  from  the 
committee  on  sewerage  of  the  town  of  Hull,  for  the  advice  of  the 
Board  relative  to  a  proposed  9y?*tem  of  sewerage  for  that  part  of 
the  town  known  as  Point  Alleilon  Hill,  having  a  proposed  outlet 
inlo  the  sea.     The  Board  replied  to  this  application  as  follows :  — 

Dbc.  3, 1887. 

The  Rtate  Board  of  Health  reeeiveil  from  yon,  on  October  29,  an  appli- 
ition  foi  advice  with  reference  to  a  proposed  sewerage  system  for  the 
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Ijjprtion  of  the  town  of  Hull  known  as  Point  Allerton  Tlill,  accompanied  by 
fiplan  showing  a  system  of  sewers  for  an  area  of  alujut  GO  acres,  having  a 
point  of  discharge  in  the  main  ship  eharuiel  on  the  northerly  side  of  the 
hill,  about  1,800  feet  westerly  from  tl^c  beacon  at  Point  Allerton. 

You  proi>ose  in  the  beginuiug  to  discharge  the  sewage  at  a  point  just 
beyond  the  low-water  mark,  and  to  provide  a  tide  gate  in  the  sewer  that 
will  prevent  sewage  from  being  discharged  on  the  latter  part  of  the  rising 
tide.  It  is  also  proposed  to  construct  a  storage  tank  iu  connection  with 
the  works  when  the  quantity  of  sewage  may  make  it  desirable. 

The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  one 
of  its  engineers,  and  has  carefully  cr^usidercd  the  proposed  plan.  The 
proposed  system  appears  to  provide  satisfactorily  for  the  sewerage  of  the 
district  which  it  is  designed  to  sei-ve,  and  the  place  and  method  of  disposal 
appear  to  be  as  satisfactory  as  it  is  practicable  to  secure. 

The  Board  is,  therefore,  of  the  opinion  that  the  plan  is  an  appropriate 
ooe  for  disposing  of  the  sewage  of  this  territory.  If  the  plan  is  carried 
oat,  it  would  still  be  practicable  to  intercept  sewage  from  this  sewer  and 
convey  it  in  another  direction,  if  in  the  future  it  shall  be  found  desirable 
to  provide  a  general  system  of  sewerage  for  this  peninsula. 

Leicester.  The  water  commissioners  of  the  Leicester  water  sup- 
ply district  applied  to  the  Board,  Oct.  23,  18D0,  for  its  advice 
relative  to  the  disposal  of  the  sewage  of  the  district  upon  land  in  the 
town  of  Leicester.  The  taking  of  tbig  land  was  approved  by  the 
Board  alter  a  public  hearing  held  at  the  office  of  the  Board,  April  15, 
1897,  and  on  May  6  the  Board  replied  with  refereoce  to  the  method 
of  disposal  as  follows  :  — 

On  the  fifteenth  day  of  April,  1897,  upon  a  public  hearing  and  after 
eonisideration,  the  State  Board  of  Health  voted  unanimously  to  approve  the 
taking,  by  purchase  or  otlxenv ise,  by  tlic  Leicester  water  supply  district, 
of  land  in  the  town  of  Leicester,  in  Massacbu setts,  for  sewage-disposal 
purposes,  according  to  a  plan  submitted  by  the  water  commissioners  of 
said  district,  dated  Oct.  23,  1890,  said  land  being  bounded,  measured  and 
described  as  follows  :  — 

A  certain  tract  of  land  BitiLit^d  about  half  a  mile  south-westerly  of  the  centre 
viUage,  contjiining  al>out  8  acres,  bounded  and  deHerihed  aa  follows,  to  wit :  be- 
glmiing  at  the  corner  of  a  stone  wall  near  the  settling  tank  house^  at  a  point 
marked  A  on  the  accompanying  plan  ;  thence  running  north  S3J-^  ea^t  120  feet  oa 
the  wall  now  stands,  thence  taming  at  right  angles  and  running  north  86  J'^  west 
170  feet  on  land  of  Rawson  Light  and  Power  Company  to  the  brook ;  thence  south- 
erly on  said  brook  andDutton'i^  pond,  so  called,  to  land  of  Edward  C.  Waite  ;  thence 
south  78i^  east  60  feet  to  land  of  John  N.  Miu*dock ;  thence  north  40<^  east  315 
feet  to  a  point ;  thence  due  east  310  feet  to  a  point ;  thence  north  30 1-  east,  on  land 
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of  Joseph  Murdock,  563  feet  to  a  point;  thence  sooth  77'^  W  east  263  feet  to  the 
place  of  begiiming;  said  tract  being  partly  land  of  Raws«n  Light  and  Power 
Company  and  partly  land  of  Leicester  water  supply  district^  bought  of  Joseph 
Mu^do(^k, 

The  Board  hiis  alsi>  considered  your  applicution  for  advice  as  to  the  Iwst 
methiHl  of  disposing  of  the  sewage  of  the  village  of  Leicester  on  this*  land, 
a  portion  of  which  has  already  been  acquired  by  the  district  for  this  pur- 
pose, and  has  caqsed  an  oxaminatioQ  of  the  locality  U>  be  made  by  its 
engineer  and  samples  of  the  soil  to  be  analyzed* 

The  works  already  constructed  collect  aews^e  from  a  portion  of  the  vil- 
lage and  convey  it  to  a  settling  tank,  situated  upon  the  higher  part  of  the 
disposal  area,  in  which  a  portion  of  the  suspended  matter  is  removed  by 
sedimentation,  and,  after  passing  through  the  tank,  flows  to  two  filter  beds 
constinicted  last  winter,  having  an  aggregate  area  of  4,000  square  feet. 
These  beds  were  constructed  of  the  material  found  upon  tlie  area,  and  are 
provided  with  underdrains  3J  feet  beneath  the  surface,  from  which  the 
eflSucnt  flows  out  upon  the  surface  of  the  ground  and  finds  its  way  to  Raw- 
son  Brook.  The  settling  tank  is  emptied  from  time  to  time  and  its  con- 
tents dischiU'ged  upon  a  bed  prepared  for  the  purpose,  whence  they  are 
removed  after  drying. 

The  character  of  the  soil  in  this  region,  judging  from  the  examinations 
thus  far  mmle  by  the  Board,  is  somewhat  variable,  and  is,  in  its  natural 
Btate,  poorly  ailapte<l  to  the  purification  of  sewage ;  but  mechanical  analy- 
ses of  samples  of  the  soO,  and  experience  with  the  filters  already  con- 
structed, indicate  that  it  is  feasible  to  purify  sewage  by  filtration  through 
material  of  this  sort,  if  the  soil  is  thoronghly  loosened  and  if  a  sultieient 
area  is  provided  to  avoid  operating  the  filters  at  too  rapid  a  rate. 

The  results  of  chemical  analyses  of  the  sewage  and  efHuent  from  the 
filters  alreaily  constructed  show  that  a  large  portion  of  the  organic  mat- 
ter in  the  sewage  hiia  been  removed  by  these  filters,  though  tlie  quantity 
of  sewage  applied  has  been  much  greater  than  the  filters  are  capable  of 
purifying  continuously,  and  they  iiill  become  clogged  unless  the  quantity 
applied  to  them  is  reduced. 

In  the  absence  of  definite  knowledge  as  to  the  quantity  of  sewage  al 
present  produced  by  the  village,  it  is  not  feasible  to  make  a  close  estimate 
of  the  probable  area  of  filter  beds  that  may  be  required  for  the  satis- 
factory purification  of  the  sewage ;  but,  from  present  information,  the 
indications  are  that  about  half  an  acre  of  filter  beds,  such  as  those  now 
in  use,  is  Jikely  to  be  requiretl,  with  the  quantity  of  sewage  at  present 
produced  by  the  village,  and  a  larger  area  will  be  needed  if  the  quantity 
of  sewage  increases. 

The  Board  would,  therefore,  advise  that  you  prepare  at  least  half  an 
acre  of  filter  beds  at  the  present  time,  and  that  provision  be  made  for 
still  further  enlarging  the  area,  should  it  be  found,  upon  trial,  that  an  areii 
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of  half  an  acre  is  insiifRcient  for  the  satisfactory  purificatioti  of  the  sewage 
at  all  times,  or  should  the  quantity  of  sewage  inereaHe  considerably  over 
the  average  daily  quantity  that  appears  to  have  flowed  from  the  sewer  in 
the  past  six  months. 

The  Board  would  also  advise  that  it  is  desirable  to  provide  a  greater 
depth  of  filtering  material,  where  possible,  in  the  construction  of  future 
filter  beds. 

Lkxdcqton.  The  committee  on  sewerage  of  the  town  of  Lexing- 
ton applied  to  tho  Board,  April  5,  1897,  for  its*  advice  with  reference 
to  a  proposed  plan  of  sewerage  and  sewage  disposal  for  Lexingtoo, 
haring  an  outlet  into  the  metropolitan  sewerage  sj^atem.  The  Board 
replied  to  this  application  aa  follows  :  — 

Dec«  2, 1897- 

The  plan  of  sewerage  proposed  by  your  committee  provides  for  a  system 
of  sewers  for  the  main  village  of  Lexbgton  and  East  Lexington^  connect- 
iDg  with  a  main  sewer  beginning  withii!  a  few  feet  of  the  north-westerly 
side  of  Vine  Brook  in  a  private  way  which  crosses  Vine  Brook  near  Fletcher 
Street,  thence  running  in  a  generally  south-westerly  direction  to  \'ine  Street, 
thence  in  a  generally  southerly  direction  across  Wobum  Street  to  the  Bos- 
ton &  Maine  Railroad,  and  along  tlie  easterly  side  of  the  railroad  location 
to  a  point  about  opposite  Flint  Street,  thence  to  and  through  Flint  Street 
to  Massachusetts  Avenue,  and  foUowing  Massachusetts   Avenue  to  the 
Arlington  town  line,  where  the  sewage  is  Uj  be  disjjosed  of  into  llie  inet- 
Topolitan  sewerage  system.     The  system,  as  at  present  designed,  pnjvides 
fur  the  removal  of  the  sewage  from  praetieally  all  of  the  portions  of  the 
town  which  are  in  need  of  sewerage  facilities,  or  appear  to  be  likely  to 
need  them  for  several  years.     It  is  understood  that  all  storm  water,  and, 
i3  far  as  possible,  ground  water,  is  to  be  excluded  from  the  sewers  j  and 
it  ]B  Important  that  this  be  done,   both  to  avoid  overtaxing  the  sewers 
and  to  avoid  the  necessity  of  pumping  an  unnecessarily  large  quantity 
t)f  flew  age. 

Tbe  main  sewer  from  Vine  Street  to  the  vicinity  of  the  jnnction  of 
Haasant  Street  and  Massachusetts  Avenue  will  be  within  the  water-shed 
'4  the  Arlington  water  supply,  and  several  of  the  tributary  sewers  also 
*ill  be  within  this  water-shed*  The  construction  of  the  tributary  sewers 
k  this  water-shed  and  tbe  connection  of  the  houses  with  the  sewers  will 
A'ttiove  such  sewage  which  now  finds  its  wavi  directly  or  indirectly,  into 
I  ttfi  Arimgton  water  supply  \  but  extra  precautions  should  be  taken  to 
^prevent  danger  of  sewage  escaping  from  the  main  or  tributary  sewers 
Within  the  Arlington  water-shed.  This  docs  not  seem  to  be  a  great  diffi- 
Oolty,  and  can  probably  be  accomplished  by  constructing  the  main  sewer  of 
^lead  joints,  and  by  constructing  the  tributary  sewers 
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^ithhi  the  wfiter-shed  of  the  Arlington  water  supply  up  to  a  level  shov 
tLe  tt>p  of  the  main  sewer  in  a  siinilar  manner.     It  will  also  be  necessary^ 
at  places  where  the  tributary  sewers  within  the  Arlington  water-shed  eixi&s 
brooks  above  the  level  of  the  water,  to  construct  the  sewers  of  iron  pipe- 
Care  will  have  to  he  exercisetl  also  in  preventing  pollution  of  the  wate 
supply  by  laU^rers  aod  others  employed  in  the  construction  of  the  sewers. 

The  Board  concludes  that  the  plan  as  a  whole,  with  the  modification^ 
suggested,  is  an  appropriate  one  for  the  sewerage  of  the  town  of  Lexiog-j 
ton,  and  the  disposal  of  sewage  in  eouncetion  wilh  the  metropolitan  sewer 
age  system  is  the  best  method  of  disposal  for  the  town. 

Massachusetts  Hospital  for  CoxsuMPTn^ES  and  Tubehcular 
Patikxts.  The  trustees  of  this  hospital  applied  to  the  Board,  July 
9,  1896^  for  its  advice  relative  to  the  di.spoi^al  of  the  sewage  of  this 
institution  J  situated  in  the  town  of  Rutland.  The  Board  replied  to 
this  application  as  follows  ;  — 

JuKB  18,  1897. 

The  plan  proposed  was  to  dispose  of  the  sewage  by  filtration  upon  ltO( 
in  the  vicinity  of  the  hospital,  but  upon  examination  it  was  found  that  the 
soil  of  the  proposed  filtration  area  was  so  fine  as  to  be  unsuited  to  the  disr 
posal  of  sewage  by  that  method,  nor  did  it  apjiear  that  there  was  any  land 
lietter  suited  for  the  purpose  in  the  immetliate  vicinity  of  the  hospital. 
Moreover,  the  effluent  from  the  proposed  sewage-disposal  area,  or  any 
area  which  might  be  selected  in  the  immediate  vieinity  of  the  hospital, 
would  iioeessariiy  be  discharged  into  a  tributary  of  the  South  Branch  of 
the  Nashua  River,  from  which  the  water  supply  of  the  city  of  Boston  and 
other  cities  and  towns  within  the  metropolitan  water  supidy  district  is  to 
be  taken ;  iind»  considering  the  great  desirability  of  avoiding  the  discharge 
of  sewage  or  sewage  efllueot  into  any  tributary  of  a  source  of  public  water 
supply,  it  was  suggested  that  an  examination  be  made,  to  determine 
whether  it  was  feasible  to  dispose  of  the  sewage  outside  of  the  water-shed 
of  the  South  Branch  of  the  Nashua  River.  After  further  investigation,  an 
area  of  gravelly  land  was  found  in  the  valley  of  a  small  tributary  of  Mod- 
ton  Pond,  the  water  of  which  flows  into  the  Ware  River;  and  plans  have 
reeently  been  presented  l»y  you,  providing  for  the  disposal  of  the  sewage 
upon  an  area  of  land  in  this  valley,  situated  al>out  a  mile  west  of  the  hos- 
pital and  a  little  less  than  half  a  mile  north-east  of  the  village  of  Rittlaod. 

The  plans  provide  for  tlie  collection  of  the  sewage  of  the  hospital  in  a 
receiving  basin,  or  flush  tank,  situated  not  far  from  the  buildings,  from 
which  the  sewage  will  flow  in  a  westerly  direction  to  the  filter  beds,  cross- 
ing the  valley  of  a  small  brook  just  east  of  the  filter  beds  by  means  of  an 

Verted  siphon.     Before  entering  the  receiving  reservoir,  or  flush  tank, 

I  sewage  will  be  screened  for  the  removal  of  large  substances  whicb 


^ 
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might  tend  to  clog  the  sewer,  and  provision  is  made  for  removing  deposits 
from  the  screen  chamber  and  receiving  reservoir  when  necessary.  'J'he 
receiving  reser\'oir  is  to  have  a  capacity  of  about  6,000  galkms,  and  is  de- 
signed to  discharge  its  contents  antonmtieally  at  intervals  of  several  hours. 
It  is  understood  that  the  receiving  resenoir  nnti  main  pipe  ti>  tlie  lilter 
beds  have  already  been  partially  constructed. 

Samples  of  soil  from  test  pits  on  the  proposed  filtration  area  show  that 
the  material  varies  considerably  in  character,  but  a  portion  of  it  was  found 
to  be  coarse,  and  of  excellent  quality  for  filtration  purposes.  According 
to  the  plans  submitted,  it  is  proposed  to  prepare  fourteen  filter  beds,  having 
ao  aggregate  area  of  somewhat  more  than  an  acre,  upon  the  higher  portion 
of  the  area,  where  the  best  mateiial  for  filtration  is  found ;  and,  by  re- 
moving the  surface  soil  and  the  strata  of  fine  material  and  constrncting 
the  l)eds  of  the  coarser  material,  the  proposed  filters  shtmkl  be  capable  of 
purifying  the  sewage  to  such  a  degree  that  the  effluent  will  not  cause 
a  nuisance  in  the  small  stream  which  flows  pa.st  the  filter  beds,  unless  the 
population  of  the  hospital  is  increased  considerably  beyond  the  numl>er 
now  anticipated. 

The  Board  has  carefully  considered  the  plans  submitted,  and  concludes 
that  the  proposed  place  of  disposing  of  the  sewage  is  a  suitjible  one  under 
eut  conditions,  and  for  the  population  for  which  the  present  buildings 
designed;  and  that  the  proposed  works,  if  constructed  in  general  ac- 
cordance with  the  plans  submitted,  and  if  properly  cared  for,  will  operate 
satisfactorily  in  disposing  of  the  sewage  of  the  hospital. 

SLiSSACHUSETTS    HoSPlTAL   FOR   EPILEPTICS,       Tbc  tmstccs   of  thc 

Massachusetts  Hospital  for  Epileptics  at  Monson  applied  to  thc  Board, 
Feb.  0,  1897,  for  its  advice  relative  to  the  propoHcd  disposal  of  sewage 
of  the  institution  upon  bind  Ijctwecn  the  town  road  and  the  Quaboag 
River,  north  of  the  hospital,  and  whether  the  sewage  might  be  dis- 
charged into  the  river  in  the  event  of  the  former  method  proving 
inadequate.     The  Board  replied  to  this  a|>plication  as  follows  :  — 


k 


Mat  6,  1897* 

The  State  Board  of  Ileal th  received  from  you,  on  Feb*  9,  1897,  an  appli- 
ejition  for  advice  with  reference  to  a  propi>sed  system  of  sewage  disposal 
for  the  Massachusetts  Hospital  for  Epileptics,  situated  in  the  town  of 
Monson,  in  which  you  state  that  it  is  pruposcd  to  utilize  the  sew^age  from 
the  hospital  for  irrigation  purposes  on  suitable  beds  on  the  sloping  ground 
between  the  town  road  on  the  north  side  of  the  buddings  and  the  Quahoag 
River.  You  also  ask  w^hether,  if  this  provision  should  be  inadequfite  during 
a  portion  of  the  year,  this  Board  would  approve  of  discharging  the  sewage 
directly  into  the  Quaboag  River. 
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Thti  Board  has  caused  an  examiuation  of  the  kicality  ti>  be  iiiaile  by  otie 
of  itB  engineers,  and  has  examined  samples  of  the  soil  from  test  pits  dug 
apon  tlie  proposed  sewage-diBpoftfll  area.  These  examinatiouB  show  that 
the  801I  of  this  area  is  so  fine  that  it  is  not  fayoralble  to  the  absorption  of 
a  large  quantity  of  the  sewage ;  and*  while  tlie  area  is  a  large  one  aiid  the 
sewage  might  be  used  upon  it  for  irrigation  purposes  with  some  advantage 
to  the  crops  during  the  peritKl  of  rapid  growth  of  vegetation,  the  sewage 
woultl  have  to  be  applied  with  much  care,  to  prevent  its  becoming  offensive. 

Near  the  foot  of  the  sloping  ground  on  the  northerly  side  of  this  land 
there  is  a  sand  bank  containing  material  which  is  excellently  adapted  to  the 
disposal  of  sewage  l>y  interaiittent  filtration,  and  to  which  the  sewage  of 
the  institution  would  How  by  gravit}'.  The  location  is  a  suitable  one  for 
a  sewage-disposal  area^  and  the  Board  would  advise  that  you  cause  oa 
investigation  to  be  made,  to  determine  the  feasibility  and  probable  cost 
of  disposing  of  all  the  sewage  of  the  institution  by  intermittent  filtration 
through  filter  beds  prepared  from  the  coarse  matenal  found  at  this  place. 
If  filter  beds  should  be  constructed  at  tliis  place,  tlieir  situation  would  l»e 
such  that  arrangeoients  could  be  made  to  divert  sewage  from  the  sewer 
leading  to  the  filter  beds  and  use  it  for  the  irrigath^n  of  crops  on  the  area 
referred  to  in  your  application,  whenever  desired. 

The  Board  will,  upon  application,  give  you  further  advice  with  reference 
to  any  plan  of  sewage  disposal  when  you  have  the  results  of  further  investi- 
gations to  present* 

The  trustees  of  this  hospital  again  applied  to  the  Board,  June 
25,  1807,  for  it^  advice  relative  to  the  sewage  disposal  of  the  hospital 
upon  land  near  the  Quaboag  River.  The  Board  replied  to  this  appli- 
cation as  follows :  — 

Oct.  B,  13W. 

The  State  Board  of  Health  received  from  you,  on  June  25,  1897*  sn 
application  for  advice  with  reference  to  a  pro[>osed  system  of  sewage  dis- 
posal for  the  Massachusetts  Hospital  for  P^^ileptics  at  Mousou;  and  sub- 
sequently plans  were  received,  through  your  engineer,  for  disposing  of  the 
sewage  upon  filter  beds  having  an  aggregate  area  of  about  an  acre,  located 
at  a  sand  bank  near  the  foot  of  the  sloping  ground  about  1,200  feet  north 
of  the  hospital,  at  a  place  referred  to  in  a  previous  communication  of  this 
Board. 

The  plans  provide  for  collecting  the  sewage  in  a  flush  tank,  to  be  located 
just  below  the  highway  north  of  the  buildings,  from  which  the  sewage  » 
to  be  discharged  at  inten'als  uimn  eight  prepared  beds  at  the  flItralicMi 
area.  The  plans  provide  for  constructing  the  beds  of  the  coarse  material 
found  at  this  place,  and,  under  the  circuuistances,  underdrainage  wiQ 
probably  not  be  necessary. 
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Provision  is  made  whereby  the  sewage  may  be  diverted  from  the  main 
pipe  between  the  fluah  tank  and  filtration  ai'ea,  upon  a  coosiderable  area  of 
Land,  and  used  for  the  irrigation  of  crops. 

The  Board  has  caused  an  examination  of  tlie  locality  to  be  made  by  its 
engineers,  and,  having  considered  the  proposed  plans^  concludes  that  they 
will  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the  population 
which  the  hospital  is  at  present  expected  to  coutain. 


MATTAroiSETT,  The  Board  received  an  application  from  the 
board  of  health  of  Mattapoisett,  Nov.  8,  1897,  for  advice  relative 
to  the  disposal  of  the  sewage  of  a  school-bouse  in  that  town  by  dis* 
charge  into  the  harbor.  The  Board  replied  to  this  application  as 
follows  :  — 

J^N.  7,  1898. 

The  State  Board  of  HealUi  received  from  you,  on  Kovemlver  8,  a  com- 

lie^tion  requesting  the  advice  of  the  Board  with  reference  to  the  disposal 

of  the  sewage  from  a  Bchool-housc  now  being  constructed  in  the  village  of 

Mattapoisett,  in  which  you  state  that  you  propose  to  tliscbarge  the  sewage 

into  the  harbor,  and  that  the  prevailing  winds  are  such  as  to  favor  the 

landing  of  sewage  on  your  chief  bathing  l)eaeh,  so  that  you  wish  to  provide 

against  the  possible  contamination  of  the  water  along  the  shore  for  bathmg- 

It  ia  understood  that  the  school-house  is  expected  to  accommodate  about 

three  hundred  cliildren,  and  that  it  Mill  be  closed  from  the  latter  part  of 

June  nntU  some  time  tu  8upteuilx*r,  so  that  during  nearly  all  of  the  summer 

•eason  there  will  be  no  sewage  discharged  into  the  sewer  from  the  school* 

house,  but  that  a  few  houses  may  be  connected  with  the  sewer,  in  addi- 

tion  to  the  school-house,  and  sewage  from  these  htmses  will  be  discharged 

»t  all  seaaons  of  the  year*     The  sewer  is  also  to  be  used  as  a  drain  for  the 

school-house  lot,  and  will  receive  surface  water  from  the  streets  through 

which  it  paHses.     The  application  was  accrmii^anied  by  plaus  sliowing  the 

lioe  of  the  proposed  sewer  and  two  pc»ints  of  possible  discliargc  for  the 

onhnary  flow  of  sewage,  one  4U0  feet  from  the  shore  and  the  other  250 

t^'i  from  the  shore-     The  plans  also  provide  for  a  storm-water  overflow, 

lo  be  located  just  above  high-water  line  of  the  harlx>r,  the  excess  of  flow 

<iuriug  storms  to  be  discharged  at  a  point  just  beyond  low  water. 

The  Board  has  carefully  considered  the  proposed  plans,  and  has  caused 

ll'x*ality  to  lie  examined  by  one  of  its  engineers.     Considering  the  small 

ntity  of  sewage  that  it  is  proposed  to  discharge  into  this  sewer,  and  the 

f>ft  Uiat  the  school-house,  from  which  most  of  the  sewage  will  come,  is  to 

^  d  during  nearly  all  of  the  summer  season,  the  best  method  of  dis- 

1  ►f  the  sewage,  for  the  present  nt  least,  is  by  discharging  it  untreated 

into  tJie  harlx>r.     Of  the  two  points  suggested,  the  one  being  250  feet  and 

the  other  400  feet  from  the  shore,  it  may  lie  said  that  the  first  point  will 
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be  close  to  a  long  masonry  pier  which  extetitln  beyond  the  proposed  scw« 
outlet,  and  there  seems  to  be  some  danger  thiit  solid  matters  from 
sewage  will  tend  to  settle  and  collect  in  this  vicinity,  whereas^  if  the  new* 
is  extended  l)eyond  the  end  of  the  pier,  there  will  be  a  lietter  opportunity 
for  the  dispei-sal  of  the  sewage  by  the  eun-ents  in  tiie  harl>or. 

The  point  400  feet  from  the  shore  will  be  beyond  the  ends  of  the  pieT3,f 
and  at  a  place  where  the  water  has  such  a  depth  that  sewage  will  be  well 
tlilutcd  before  it  can  reach  any  shore,  and  the  Board  advises  carrying  tbi 
outlet  at  least  as  far  as  400  feet  from  the  shore.  Should  floating  matters 
from  the  sewage  find  their  way  to  the  shore,  it  may  be  found  desirable  to 
provide  a  settling  tanJi  for  the  removal  of  paper  and  other  solid  matU;i« 
from  the  sewage ;  but  this  tank  can  be  constinicted  after  there  has  beea 
an  opportunity  of  observing  whether  its  use  is  necessary  or  desirable 

Metropolitan  Sewekage  Com^iission.  An  application  was  re^ 
ceived  from  the  Metropolitan  Sewera*?e  Commission,  April  24, 1897, 
lor  the  approval  of  the  Board,  under  the  provisions  of  chapter  406, 
Acts  of  1895,  as  amended  by  chapter  80  of  the  Acta  of  1897,  of 
certain  plans  for  extension  of  the  metropolitan  sewer  across  the 
Nepongct  Kiver  to  Milton  at  three  points:  (1)  At  Adams  Street^ 
Lower  Mills;  (2)  Central  Avenue;  and  (3)  at  Bine  Hill  Avenue^ 
Mattapaiu     The  Board  replied  to  tbis  application  as  follows  :  — 

Mat  28, 1897< 

The  first  plan  shows  a  sewer  about  220  feet  in  length,  63rt;enditig  froza 
the  NcponBet  valley  intercepting  sewer^  in  Biiker'B  Court,  Dorchester, 
through  Adams  Street,  to  and  across  the  Neponset  River  to  a  point  ia 
Milton  about  13  feet  south  of  the  face  of  the  southerly  abutment  of  the 
Nepouset  River  bridge,  and  just  beyond  a  mau-hole  to  be  located  close  to 
the  southerly  end  of  the  bridge.  This  sewer  is  designed  bJ  intercept  sew- 
age from  an  existing  sewer  in  Milton  Lc^wer  Mills,  which  now  discbai^i 
into  the  Neponset  River  below  tlie  last  dam.  By  the  plan  submitted,  the 
proposed  extension  in  crossing  the  Neponset  River  will  be  attache<l  to  or 
suspended  from  the  existing  bridge. 

The  plan  also  shows  the  method  suggested  for  the  connection  of  the 
^lilton  sewer  with  the  metropolitan  sewer,  iuvolving  an  mverted  siphoa, 
consisting  of  two  C-iijch  iron  pipcn,  to  convey  the  sewage  beneath  the  New 
York,  New  Haven  &  Hartford  Railroad,  In  order  to  secure  a  gi-eater 
certainty  of  the  successful  operation  of  the  siphon,  it  is  desirable  that  the  j 
pipes  \k*  hirger  or  that  ordinary  sewer  [lipes  be  used  instead  of  iron.  1 

The  second  plan  shows  a  sewer  al>out  2i3U  feet  in  length,  extending  trtm  I 
the  Neponset  valley  intercepting  sewer,  in  Central  Avenue,  Dorchester,  I 
to  and  across  the  Neponset  River  to  a  pro[K>8ed  man-hole  on  the  Milltm    I 
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side  of  the  river,  about  10  feet  from  the  southerly  end  of  the  Central 
Aveuue  bridge-  It  is  proposed  to  support  the  sewer  upon  a  purtiou  of 
the  bridge  structure  where  it  crosses  the  river. 

The  Uurtl  plan  shows  a  sewer  about  rj5  feet  m  length,  extetidiug  from 
the  Neponset  valley  intcrceptiog  sewer,  at  Mattapau  Square,  to  and  be- 
neath the  Neponset  River  to  a  point  in  Milton  about  30  feet  south  of  the 
southerly  bank  of  the  river-  The  place  of  crossing  the  river,  as  indicated 
by  the  plan,  m  about  18  feet  east  of  the  present  Blue  Hill  Avenue  bridge. 

'Vhe  proposed  extensions  of  the  Neponset  valley  sewer  in  CentJ^al  Avenue 
and  Blue  Hill  Avenue  arc  designed  to  receive  sewage  from  districts  in 
Milton  indicated  upon  a  plan  submitted  to  this  Board  in  181)4  by  a  sewer- 
age committee  of  the  town  of  Milton,  and  approved  by  the  Board  Sept. 
25,  1894-  The  proposed  extension  in  Adams  Street  is  designed  to  receive 
the  dry- weather  flow  from  an  existing  sewer  in  the  village  of  Mil  ton  Low^er 
Mills.  This  sewer,  it  is  understood,  receives  at  present  both  sewage  and 
gtorm  w^at^r ;  but  the  proposed  extension  of  the  Neponset  valley  sewer  is 
designed  to  receive  only  the  dry-weiither  How  from  this  sewer,  allowing 
the  surplus,  at  times  of  8t^.>rms  or  melting  snows,  to  be  discharged  into 
the  Neponset  River,  below  the  last  dam,  as  at  present. 

The  Bounl  has  caused  an  exsniunation  of  the  location,  sizes  and  grades 
of  the  projiosed  extensions  to  be  made  by  its  engineer,  and  concludes  that 
they  are  a^lapted  for  the  removal  of  the  sewage  which  it  is  designed  to  con- 
vey to  them,  and  that,  if  constructed  with  cure,  and  if  the  sewers  crossing 
I  river  at  Adams  Street  and  Central  Avenue  arc  attached  t^y  and  sup- 
,ei\  by  the  bridges  in  such  a  manner  that  they  may  not  receive  injury 
fmm  fret*het^  or  otherwise,  they  can  be  made  to  operate  satisfactorily. 

The  Boanl  herel>y  approves  the  proposed  extensions  of  the  Neponset 
%'alley  sewer  in  Adams  Street,  Central  Avenue  and  near  Blue  Hill  Avenue, 
aj8  described  herein. 

METBor'OLiTAN  Sewerage  COMMISSION.  The  commission  applied 
to  the  Board,  March  16,  1897,  for  its  advice  relative  to  the  question 
of  constructing  overflows  in  the  Neponset  valley  sewer  at  certain 
]K)iiit8  indicuted,  iu  the  valley  between  Dorchester  and  Milton.  The 
Board  replied  to  this  application  as  follows  ;  — 

JihY  I,  1897. 

The  State  Board  of  Health  received  fn:»m  you,  on  Mai-ch  16,  1897,  an 
tppltcfitiou  requesting  its  advice  with  reference  to  and  its  approval  of  a 
proposed  connection  with  the  Neponset  valley  intercepting  sewer  of  a  branch 
fcewer  in  Dorchester  which  it  is  proposed  to  connect  with  the  iiitereeptiug 
sewer  in  Kivcr  Street,  in  Dorchester,  at  a  point  al>out  100  feet  north  of 
Fttrttiont  Street, 

You  blate  that  the  system  to  be  co*nnected  with  the  Neponset  intercepting  i 
rer  hs  to  be  constructed  strictly  upon  the  so-called  '*  separate"  planii 
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excluding  surface  aod  roof  water;  and  that  it  is  your  purpose  to  require  all 
thisj  coonection  an  automatic  overflow,  so  designed  as  to  act  only  when  thej 
iotercepting  sewer  is  filled  to  its  maximum  flow  line.     You  also  state :  — 

Ttiis  is  the  first  application  that  1ms  been  filed  for  a  connection  in  the  Neponset 
valley.  The  commissioners  desire  to  approve  aconneotion  at  tins  point,  the  details 
ofwhichcanbe  consistently  followed  in  otiier  connections  tlironghont  ihia  area* 
It  is  estimated  tliat  the  cities  and  towns  tributary  to  this  intercepting  seweT  may 
in  the  future  possibly  have  two  hundred  milea  of  local  sewers  connected  with  the 
metropolittm  sewer.  The  commissioners  are  of  the  opinion  that  it  would  be  xmsafe 
and  imwiae  to  connect  so  great  a  length  of  lateral  a  ewers  to  an  intercepter  without 
overllows,  if  the  lateral  connections  should  not  bo  provided  wiUi  automatic  reliefj 
to  act  in  case  of  the  shutting  down  of  pumps  at  tlie  pumping  stations,  or  in  cas6  erf 
obstruction  to  tlie  main  sewer  from  any  other  unknown  or  unforeseen  contingencyi 

Tlie  sewage  from  the  upper  areas  in  this  valley  is  collected  at  elevations  suffi- 
cient to  discharge  sewage  from  tlie  upper  cities  and  towns  upon  the  surface  of  the 
streets  in  die  lower  areas  through  man-holea,  in  case  of  obstruction  to  the  moiii 
sewer  above  tide  water,  unless  some  provision  is  made  for  diverting  it  into  oatoral 
water  cotirses. 

The  application  was  accompanied  by  plans  showing  the  area  for  whicJi 
the  proposed  branch  sewer  is  to  provide,  and  details  of  construction  of  the 
proposed  connection  and  overflow. 

The  Board  has  carefully  considered  yotir  application,  and  the  plana  sub- 
mitted, in  connection  with  the  general  plan  of  sewerage  of  the  Keponset 
valley  and  the  main  drainage  system  of  the  city  of  Boston,  and  is  nnable 
to  see  how  the  shutting  down  of  the  jjumps  at  tlie  Boston  main  drainage 
pumping  station,  which  is  the  only  pumping  station  connected  with  these 
systems  Ijclow  the  Neponset  valley  interccptiug  sewer,  can  have  the  effect 
of  surcharging  the  Neponset  valley  sewer  in  the  vicinity  of  the  proposed' 
connection  in  Dorchester,  since  provision  is  made  whereby  the  Dorchester 
intercepting  sewer,  into  which  the  Neponset  valley  sewer  discharges,  ii 
automatically  disconnected  from  the  Boston  main  drainfige  sewer  when  the 
sewage  in  the  latter  rises  above  a  certain  height,  and  the  sewage  of  the 
Dorchester  sewer  may  discharge  through  overflows  into  tide  water.  More* 
over,  as  stated  in  tlie  reply  of  the  Board  last  year,  in  reference  to  overflows 
from  the  Neponset  valley  sewer,  the  information  furnished  by  experience 
in  the  operation  of  separate  systems  of  sewerage  in  this  State  has  been  that 
the  necessity  for  automatic  overflows  has  not  arisen* 

Sewage  discharged  from  the  overflow^  proposed  in  your  application  would 
enter  the  frcsh-watcr  portion  of  the  Neponset  llivcr  in  the  midst  of  a 
residential  district,  where  the  river  has  a  very  sluggish  current  most  of  th« 
time^  owing  to  a  dam  a  short  distance  below* 

The  Board  believes  it  to  be  important  to  keep  sewage  from  entering  the 
fresli-water  portion  of  the  river,  on  whioh  tliere  are  several  dams,  and  tliM 
no  opportunity  should  l*c  atlorded  for  the  disposal  of  any  sewage  in  this 
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way  aniesd  it  may  be  abaohitely  necessary  in  ORler  to  prevent  the  clanger 
of  a  greater  miisauce  clsewliere*  It  does  not  appear  t^>  the  Boartl  that  it  is 
necessary  to  provide  an  aatomafcic  overflow  for  the  proposed  connection 
with  the  intercepting  sewer  in  Dorchester,  and  the  Board  therefore  does 
not  approve  the  coustruetion  of  an  automatic  overflow  at  this  place. 

The  Board  would  repeat  its  statement  made  in  a  previous  reply  relative 
this  subject,  that  there  may  possibly  be  points  in  the  Neponset  valley 
item  not  known  to  this  Board  where  unusual  emergencies  may  cx^cnr, 
ftnd  where  safety  would  require  an  outlet  gate  which  can  be  opened  tempo- 
rarily, and  if  such  points  are  found  to  exiBt,  this  Board  will  consider  plans 
you  may  present  in  regard  to  thein ;  but  the  Board  is  desirous  of  avoiding 
the  discharge  of  sewage  into  the  Neponset  River  above  any  of  the  mill 
dams^  when  not  ab^utely  necessary. 


I 


Mount  Holtoke  College,  The  trustees  of  MooDt  Holjoke 
College,  in  South  Hadley,  applied  to  the  Board,  April  9,  1897,  for 
its  advice  relative  to  certain  aUernative  methods  of  diBposing  of 
the  sewage  of  the  college.  To  this  application  the  Board  replied 
as  follows :  — 

Mat  6.  1897. 

The  State  Board  of  Health  received  from  you,  on  April  9,  1897,  an  ap- 
plication for  advice  with  reference  to  the  disposal  of  the  sewage  of  Monnt 
Holyoke  College,  in  the  village  of  South  litidley,  containing  an  ontline  of 
the  plans  under  consideration  for  the  disposal  of  the  sewage,  as  follows  :  — 

The  disposal  of  sewage  from  Monnt  Holyoke  College  is  to  be  undertaken  to 
prevent  the  contamination  of  the  brook  which  flows  through  the  grounds,  and 
from  tliere  down  through  the  town  of  South  Iladley,  eventnallj  emptying  into  the 
Connecticut  River.  There  have  been  three  plans  proposed,  viz.,  nmning  the 
sewage  into  large  settling  Umka,  in  which  prec*ipitJttion  wa,s  to  be  eflected  eitlier 
DAturally  or  by  chemicals,  the  etlluent  to  be  run  from  thenQ  tanks  into  the  stream^ 
the  sludge  being  disposed  uf>oii  a  eomparatiTelj  small  filtering  bed,  where  it  was 
to  be  allowed  to  drain  and  then  removed  in  wagons. 

The  second  scheme  was  to  utilize  a  Baud-fDtering  bed  of  about  one-half  acre 
area,  first  nmning  the  sewage  into  a  small  settling  tank,  w^here  the  solidjs  would 
be  dejiosited,  and  from  there  running  the  sewage  on  to  this  tiltering  lied,  eonduet- 
Uig  the  effluent  through  underdniins  into  the  stream-  The  prt^ferahle  plan,  in 
oar  Judgment,  would  be  to  have  aa  small  a  filtering  bed  as  possible,  running  the 
tewage  first  into  tiie  settling  tank  and  then  on  to  this  filtering  bed.  We  nnder- 
ftimd  U*  such  a  bed  was  composed  of  €oke  breeze,  about  6  feet  thick,  we  could 
dispose  of  at  least  5<X),000  gallons*  per  day  to  the  acre.  At  the  college  we  will 
need  to  dispose  of  about  30,CM3<)  gallons  per  day,  this  being  about  tlie  amount  of 
water  tliat  is  pumped  to  the  institution*  Under  these  conditions  it  would  appear 
t]iat  we  would  need  to  have  from  1,200  to  1^400  square  feet  filtering  area,  and,  if 
it  were  not  a  larger  area  than  this,  it  could  be  covered,  thus  preventing  its  fr©ei» 
ing^  in  winter  and  also  hiding  it  from  view. 
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The  Board  has  cflused  an  examinatiori  of  the  locality  to  be  made  by  one 
of  its  eiiuiiiLnrrs,  and  han  eaiTfully  considered  the  proposed  plaus.  It  is 
uaderstowi  that  by  either  of  the  phms  suggested  it  is  proposed  to  locate 
the  sewage-disposal  works  just  below  the  small  pond  formed  by  a  dam  on 
a  brook  which  flows  through  the  eollege  grounds  ou  the  westerly  side  of 
the  buildings,  and  that  a  sewer  has  been  construe  ted  a  portion  of  the  dis- 
tance from  t!ic  college  to  this  place. 

The  lirst  plan  suggestetl  is  to  discharge  the  sewage  luto  large  settling 
tanks,  with  a  view  to  removing  a  portion  of  the  organic  matter  by  sedi- 
mentation or  chemical  precipitation,  and  Uy  allow  the  cttlueut  to  tlow  from 
the  tanks  into  the  brook.  It  is  proposed,  also,  to  discharge  the  sludge 
from  the  tanks  upon  a  small  iilter  bed,  upon  which  it  will  be  allowed  to 
dry  and  then  be  removed  in  carts.  By  tliis  plan  a  considerable  portion  of 
the  solid  mattei-s  could  be  removed  from  the  sewage ;  but  at  best  it  is  not 
to  be  expected  that  more  than  half  of  the  organic  matter  wx^uld  be  removed 
by  this  prcK?ess,  and  the  etllueut  would  still  be  of  such  a  character  as  to  seri- 
ously polhite  tlie  brook  during  the  drier  portion  of  the  year.  Moreover, 
the  process  uf  drying  and  removmg  the  sludge  from  the  filter  bed  w*ould 
be  very  likely  to  cause  offensive  odors  in  tlie  ncigliborhood. 

By  the  second  scheme  it  is  proposed  to  filter  the  sewage  tln\>ugU  a  pre- 
pared bed  of  sand  after  it  has  passed  through  a  settling  tank  for  the  pur- 
pOi*e  of  removing  the  heavier  solids ;  and  by  the  third  scheme,  which  you 
consider  the  preferable  one,  it  Is  proposed  to  nse  a  coke  lllter  bed  G  feet 
in  depth  instead  of  the  sand  (liter  bed. 

By  either  of  these  two  schemes,  with  a  eutHcieut  area  of  filters,  the 
sewage  eould  be  purified  to  such  a  degree  that  the  etllueut  would  not  cause 
otfeuce  if  discharged  into  the  stream;  but  the  character  of  the  soil  at  the 
place  w^iere  it  is  proiK>sed  to  locate  the  filter  bed  is  not  favorable  to  the 
purification  of  sewage,  being  composed  of  very  fine  material,  sueli  as  loam  or 
clay,  so  that  it  would  be  necessary  to  haul  the  filtering  materials,  whether 
sand  or  coke,  to  this  place,  which  wouhl  make  the  disposal  of  the  sewage 
by  either  of  these  plans  very  expensive.  Moreover,  tlie  works  would  be 
situated  near  the  college  gnninds,  and  much  care  would  be  required  m 
their  mantigement  U)  prevent  odors  from  being  noticed  in  the  vicinity. 

From  a  general  examination  of  the  land  about  the  college,  there  appcskr 
to  be  two  places  where  it  may  be  possible  to  dispose  of  the  sewage  by 
filtration  at  a  greater  distance  from  the  college  buildings  and  from  other 
houses,  and  possi)»ly  at  less  expense  than  at  the  place  where  you  now  pro- 
pose to  locate  the  works.  One  of  these  is  on  the  easterly  side  of  the  brook 
and  south  of  Prospect  Hill,  where  there  is  a  considerable  area  of  sandy 
land,  a  portion  of  which  may  possibly  be  reached  by  gravity. 

Another  and  apparently  a  more  favorable  location,  in  some  respects,  is 
in  the  valley  of  a  small  brook  on  the  westerly  side  of  the  college  grounds, 
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wbere  the  soil  is  of  a  sandy  uature  and  suitable  for  the  purification  of  the 
sewage  by  filtration. 

It  is  not  feasible  to  tell,  from  the  limited  examinations  made  by  the 
Board,  wliether  either  of  the^se  areas  is  avaiiabte  for  the  disposal  of  the 
sewage  of  the  college,  or  whether  there  may  not  ako  be  other  areas  within 
a  reasonable  distance  that  are  adapted  to  the  piirpose.  It  is  deab'able  to 
locate  the  works,  if  possible,  at  a  greater  distance  from  the  college  or 
otlier  human  habitatious  than  is  proposed  in  the  plans  suggested  by  you, 
and  it  is  probable  that,  if  a  suitable  area  can  be  secured,  the  sewage  could 
be  disposed  of  upon  ft  by  inti^'nivitteiit  filtratiun  at  less  cost  than  by  either 
of  the  filters  proposed  in  your  application. 

In  view  of  these  conditions,  the  Board  does  not  at  present  advise  the 
disposal  of  the  sewage  of  the  college  by  eitlier  of  the  plans  suggested  in 
your  application,  but  advises  a  further  investigation,  to  determine  whether 
there  is  not  some  suitable  area  of  land  upon  "which  it  may  be  feasible  to 
dispose  of  the  sewage  by  intermittent  filtration  at  a  reasonable  cost.  If 
one  or  more  such  areas  be  found,  a  careful  estimate  should  be  made  of  the 
[irobable  cost  of  disposing  of  the  sewage  upon  them. 

The  Board  will  assist  you  in  these  investigations  by  making  exiimintttiona 
of  filtering  materials,  and  will  upon  application  give  you  further  advice  in 
this  matter  when  you  have  the  results  of  further  investigations  to  present- 


Another  application  was  received  from  the  trustees >  June  22, 
1897,  submitting  a  projiosed  plan  for  the  sewage  disposal  of  the  col- 
lege, to  which  the  Board  replied  as  follows ;  — 

Dkc.  2,  im* 

The  Stiite  Board  of  Ueidth  reot'ived  from  yoo,  on  June  22,  an  applica- 
tion for  advice  with  reference  to  a  proposed  system  of  sewage  disposal  for 
Mount  Uolyoke  College,  in  which  you  describe  your  proposed  plan  as 
follows :  — 

I  enclose  you  a  blue  print  of  a  filter  bed  w  hich  ive  propose  to  use  at  ^Moiint 
Hoi  yoke  College  for  the  disposal  of  tlio  .^ewago  from  the  irtstitntion.  You  will  i^ee 
bj'  the  plan--*  that  we  intend  to  bring  the  sewage  in  at  the  end  of  the  filter  bed  into 
&  fttuall  baijin  which  contains  screens  for  the  removal  of  foreign  substances.  It  is 
proposed  to  so  arrange  these  screens  that  they  may  be  lifted  out  for  cleaning  jiur- 
p09€s»  After  tlie  sewage  passes  through  die  screens,  it  will  flow^  into  a  trough 
which  will  distribute  it  over  the  area  of  the  filter  bed.  It  is  proposed  to  miike 
Ihese  troughs  of  ejist  iron,  so  tliat  they  will  be  durable,  imle:53  you  think  Lhey 
could  be  made  of  ^vood  satisfaetorily.  We  propose  putting  about  8  irielif»s  of 
coarse  rfx!k  at  the  bottom  of  the  filter  beJ»  then  aVtout  8  inches  coarse  eoko,  and 
then  Mling  the  rest  of  the  sj^ace  with  coke  breeze.  We  have  proiided  a  by-pass 
irom  the  sewer  entrance  to  the  bed,  so  that  the  sewage  may  run  around  the  filter 
L  direct  to  the  brook,  if  at  any  time  it  is  necessary,  or  when  there  is  a  large 
nigh  flow  of  w^ater  in  the  brook  to  carry  it  away  satidiactorilj. 
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It  seems  to  us  that  Ma  plan,  with  what  modifioatioos  you  may  deem  ad^sablet 
will  he  beat  for  the  location,  us  it  is  impossible  to  get  the  sewage  to  any  natural 
sand  filter  bed  except  by  tiiechanical  means,  which,  in  our  opinion,  \\ill  be  more 
expensive  to  maintain  and  to  run  than  the  proposed  bed.  Wo  have  thought  that 
this  bed  would  not  ho  at  all  objectionable^  as  it  is  some  6iXl  feet  away  from  the 
nearest  building,  and  it  i&  proposed  to  eovcr  it 

We  propose  to  cover  tlie  main  drains  underneath  the  bed  with  east-lrcm  plates^ 
perforated.  I  estimate  the  cost  of  this  bed  at  about  f  2,60«>,  and  it  seems  to  me 
that  we  cannot  make  anytliing  which  will  be  less  expensiv©  and  as  effectiTe.  I 
do  not  thinlv  Oiat  we  will  at  any  time  have  more  than  15  JXK)  gallons  of  sewage  to 
dispose  of  per  day,  and  this  amouut  will  be  distributed  over  a  period  of  time  from 
five  o'clock  in  the  morning  to  ten  o'clock  at  uight.  We  propose  to  lay  all  brick 
work  in  cement,  so  that  it  will  be  water  tight,  and  to  thoroughly  cement  the 
bottom  over  the  brick. 

The  application  was  aeeompaiiiecl  by  plans  of  the  grounds  and  of  the 
proposed  filter  beds. 

The  Board  has  carefully  considered  your  application,  and  concludes  that, 
if  the  quaiitity  of  sewage  does  not  average  more  than  loJiUO  gallons  per 
da>%  it  would  be  possible  to  purify  it  by  the  proposed  filter,  aud  by  avoid- 
ing the  nse  of  a  sludge  tank  there  would  be  less  danger  of  odors  being 
noticed  in  the  vicinity  of  the  works  than  by  the  foiincr  plan  submitted  by 
3'ou;  but  a  successful  purification  of  the  sewage  would  be  more  certain, 
and  less  care  would  be  required  Uy  secure  satisfactory  results,  if  a  lai^er 
area  of  filter  beds  should  be  used.  It  is  not  improbable,  however,  that  the 
quantity  of  sewage  may  Ijc  considerably  larger  than  15J)(N>  gallons  i>er 
day ;  and,  if  this  should  be  found  to  be  the  case,  a  larger  filter  bed  would 
be  necessiU'y,  It  is  very  desirable  that  the  filters  be  made  of  sufncient 
size  in  the  beginning  to  purify  all  of  the  sewage  of  the  college  at  all  times* 
aud  no  uupuritied  sewage  should  be  discharged  into  the  brook. 

In  the  previous  reply  of  the  Board  with  reference  to  this  subject  joa 
were  advised  to  investigate  the  practicability  of  disposing  of  the  sewage 
by  filtration  upon  land ;  and  investigations  matle  by  you,  Bubsequent  to  the 
time  of  filing  the  present  application,  Indicate  tliat  it  is  practicable  ta 
convey  the  sewage  by  gravity  to  the  valley  of  a  small  brook  west  of  the 
college  grounds,  in  which  sandy  soil  is  found,  suitable  for  the  disposal  of 
sewage  by  intermittent  filtration.  Moreover,  your  investigations  indicate 
that  the  cost  of  conveying  the  sewage  to  this  valley  and  constructing  dis- 
posal works  there  might  l>e  less  than  the  cost  of  construction  of  the  works 
you  now  pn>pose,  and  it  is  also  probable  that  a  satisfactory  operation  of 
the  filters  would  be  secured  with  less  care  aud  expense.  While  the  college 
does  not  own  land  in  this  valley  that  might  bo  used  for  sewage-disposal 
purjxjses,  it  seems  probalile  that  land  might  be  acquired  here  at  a  reason- 
able cost,  so  situated  that  there  should  be  no  objection  to  its  use  for  the 
purix^ses  proposed* 
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In  view  of  all  tho  circumstauces,  the  Board  would  advise  that  yon  inves- 
tigate more  thorcmghly  the  feasibility  of  obtaioiog  a  Bui table  area  tjf  kind 
in  this  valley  for  the  disposal  of  the  sewage  of  the  college-  The  Board 
will,  if  you  desire,  give  you  further  advice  in  the  matter  should  you  decide 
^  ehaoge  your  prebeut  plans. 

Natick  (Tbo  Leonard  Morse  Hospital).  The  tnistoes  of  this  hos- 
pital applied  to  the  Board  for  iU  advice  relative  to  the  disposal  of 
the  sewage  of  the  hospital.  The  Board  replied  to  this  application 
BB  follows :  — 

Jui*T  1,  18D7. 

The  State  Board  of  Health  received  from  you,  on  May  11»  1897,  an  appli- 
catloD  for  advice  with  refureuce  to  the  disposal  of  tlie  sewage  of  the  Leonard 
Morse  Hospital,  iu  which  you  state  that  it  is  proposed  tt>  carry  the  drain- 
age from  tlie  hospital  to  three  tight  cesspools.  It  is  assumed  that  the 
*^wage  on  leaving  the  third  cesspool  will  be  quite  free  from  solid  matter, 
ajid  it  will  then  How  into  a  trench  lo  feet  lougi  filled  at  the  bottom  with 
stone  and  above  with  earth. 

The  Board  has  caused  an  examination  of  the  locality  in  which  you  pro- 
pose to  dispose  of  the  sewage  to  be  made  by  one  of  its  engineers,  from 
which  it  appears  that  the  soil  at  this  place  is  composed  of  clayey  material 
nearly  impervious  to  water,  and  that  ledge  is  found  about  four  feet  below 
the  surface.  With  these  conditions  it  will  not  be  practicable,  in  the  opinion 
of  the  Boardi  to  dispose  of  the  sewage  of  the  hospital  at  this  place  in  the 
manner  proposed.  Moreover,  from  a  general  examination  of  the  territory 
about  the  hospital,  it  does  not  appear  that  there  is  any  land  suitable  for 
sewage  disposal  purposes  within  a  reasonable  distance. 

The  town  of  Natick,  in  which  the  hospital  is  situated^  is  provided  with 

i  system  of  sewer-^ ;  and  the  Board  is  informed  that  the  hospital  is  so  situ- 

"lled  that  it  is  feasible  U>  dispose  of  the  sewage  into  the  Natick  system  by 

tueana  of  a  sewer  to  connect  with  one  of  the  sewers  already  built  in  the 

town,  or  with  an  extension  of  this  sewer. 

Under  the  circumstances,  the  Board  is  of  the  opinion  that  the  best  method 
of  disposing  of  the  sewage  of  this  hospital  is  by  discharging  it  into  the 
sewerage  system  of  the  town  of  Natick. 

North  Adams.     The  board  of  health  of  North  Adams  requested 
the  opinion  of  the  State  Board  of  Health,  Oct.  23,  1890,  in  relation 
to  the  advisability'  of  conj^tructiog  a  sewer  about  3,000  feet  in  length 
through  a  certain  district  upon  the  l)order  of  the  noilh  branch  of  the 
I     Hoo^iac  River.     The  Board  replied  to  this  application  as  follows  ;— j 
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Nov.  4,  1897. 

The  State  Board  of  Health  received  from  you,  in  October,  18D6,  an 
application  for  advice  as  to  the  advisability  of  construetitig  certain  pro- 
posed intercepting  sewers  to  divert  sewage  from  the  north  branch  of  the 
Hoosac  River  iu  North  Adams,  iu  order  to  improve  the  c<iiuljiion  of  the 
river. 

At  tlie  time  the  appliciition  was  made  the  flow  of  the  stream  had  risen 
much  above  its  summer  flow,  and  fiit'tlier  investigation  of  the  matter  was 
postponed  until  a  low  flow  in  the  stream  could  be  observed.  Owing  to  the 
unustial  rainfall  of  the  spring  and  summer,  the  flow  in  the  streams  vrxis  high 
until  lately ;  but  it  appears  tliat  in  the  meantime  the  city  has  begun  the 
construction  of  the  intercepting  sewers,  concerning  which  advice  was  asked^ 
BO  that  under  the  circumstances  no  further  investigation  appears  to  be 
necessary  with  reference  to  this  matter. 

Qlixcy.  The  sewer  commissioners  of  Quincy  applied  to  the 
Board,  Sept.  4,  1811(3,  for  its  advice  in  relation  to  a  general  system 
of  sewerage  and  sewage  disposal  for  Quincy,  the  sewage  to  be  dis- 
charged into  the  Boston  main  dminage  93'steui  at  Squantum.  The 
plans  of  the  system  were  revised  and  presented  to  the  Board  Dec. 
4,  1896,  and  further  amendments  were  presented  Dec,  30,  1896, 
The  Board  replied  to  this  application  as  follows  :  — 

JjtN.  22, 1897. 
The  State  Board  of  Health  received  from  you,  on  Sept.  4,  1896,  a  plan 
for  a  proposed  system  of  sewerage,  accompanied  by  a  general  description 
of  the  proposed  system  and  a  report  of  your  eonsnlting  engineer.  At 
a  later  date,  Dec.  4,  1896,  a  revised  plan  was  submitted  through  your 
engineer,  accompanied  by  the  following  statement  1  — 


I  submit  herewith  fidtlitional  information  concerning  the  proposed  sewerage 
system  for  die  city  of  Quincy.  Tlie  aeconipanying  plan  shows  areas  to  be  drained 
by  the  system,  togetlier  witli  the  location  and  size  of  the  intercepting  sewers  and 
the  forc€-main. 

Draimige  areas  Nos.  1  to  7  will  drain  by  gravity  into  the  mains  as  shQU\Ti,  thence 
to  pujnping  stjition,  from  whence  the  sewage  will  bo  pumped  to  die  outfall  sewer 
of  tlie  Boston  main  drainage  works  at  Squantmn.  Area  Ko.  10  will  drain  by 
gravity  into  the  Boston  outfall  sewer.  Areas  Nos.  8  and  9  may  be  provided  for  by 
indepetident  gravity  systems,  dij*t*harging  directly  into  tide  water.  Ad  ontfaHs 
Bdjat^ent  to  these  sections  hare  already  been  approved  by  tlie  State  Board  of  Health 
as  points  of  discharge  for  the  whole  of  Quincy's  sewage,  it  is  thought  tliat  there 
wUl  be  no  objection  to  these  indf^pendent  gravity  systems  for  such  small  sections. 

There  remain,  not  included  in  the  areas  mentioned  above,  an  area  at  Quincy 
Point  and  one  on  the  north  side  of  Atlantic  village*    Both  of  these  areas  arej 
amall  extent,  and  it  is  thought  that  their  development  will  be  slow*    They  can  j 


aed  by  antomatic  pumping'  plants  worked  by  electric  or  gas  engines,  which 
discharge  into  tho  Qiiincy  mams,  or,  if  it  aliowld  seem  advii^ahle,  may  lie 
ftimished  with  iiulependcnt  tidid  outlets.  The  arca^  being  so  small,  there  is  little 
probability  of  their  becoming  a  nuii^ance. 

Three  temporary  overflows  are  shown  on  the  plan,  tlie  one  looatetl  on  the  line 
of  tlie  intercepting  sewer  at  the  canal,  another  where  it  crosses  Black's  Creek,  the 
oUier  near  the  pumping  station,  erai>tying  through  an  open  dik-h  into  Blat^k's 
Creek,  In  the  force-main  tlirco  blow-olfs  are  shown,  one  discharging  into 
Sachem's  Brook,  the  other  two  into  tide  water. 

Other  features  of  the  system  are  as  shoivn  on  Hie  plan  and  descrijjtion  pre- 
Tiously  submitted. 

You  subsequently  requested  that  areas  numbered  8  and  9  on  the  plan, 
comprising  the  peninsula  containing  the  villages  of  Hough's  Neek  and 
Gennantown,  be  omitted  from  consideration,  stating  that  it  was  not  pro- 
posed to  provide  sewers  for  these  areas  at  present,  and  that,  when  the 
details  of  a  plan  for  the  disposal  of  the  sewage  of  these  localities  has 
been  decided  upon,  it  will  be  submitted  to  the  State  Board  of  Health  for 
approval* 

The  Board  has  carefdly  considered  the  proposed  plan,  and  has  caused 
an  examitiation  of  the  territory  to  be  matle  by  its  engineer.  The  plan 
provides  for  a  system  of  intercepting  sewers  to  collect  the  sewage  from 
the  various  villages  in  Quiney  and  eonvey  it  to  a  proposed  punqying  station 
to  be  located  on  the  north-easterly  side  of  Merry  Blount  Park*  Fnim  the 
pumping  station  the  sewage  is  to  be  forced  through  an  iron  force -main  and 
discharged  into  the  Boston  main  drainage  sewer  at  Squantum. 

Aside  from  areas  numbered  8  and  9  on  the  plan,  which  are  omitted  from 
consideration  at  the  present  time,  the  proposed  intercepting  sewers  provide 
for  taking  the  sewage  from  all  portions  of  the  city  that  are  likely  to  need 
sewerage  for  many  years.  Small  areas  iu  the  northerly  and  southerly  parts 
of  the  city  and  a  considerable  portion  of  the  low  land  in  Squuntum  cannot 
be  served  by  the  proposed  sewers ;  but  tlieso  areas  are  chiefly  marsh  lands, 
and  are  largely  unfit  for  human  habitation,  and  there  is  no  present  indica- 
tion that  Ihey  are  likely  to  require  sewerage  facilities  for  many  years. 
Such  districts  have  been  protected  in  communities  about  Boston  by  the 
establishment  of  minimum  grades  for  streets  and  cellars  below  which  no 
building  from  which  sewage  might  be  discharged  should  be  constructed; 
80  that  it  seems  proper  to  omit  them  from  coosideration  at  the  present 
time,  rather  than  to  go  to  the  expense  of  providing  for  their  sewerage  in 
cooncction  with  the  proposed  system  in  the  beginning. 

In  order  to  collect  all  of  the  sewage  at  one  pumping  station,  it  is  neces- 
sary that  it  be  centrally  located,  and  the  location  selected  is  such  that  it 
will  be  at  a  considerable  distance  from  dwelling-houses,  in  the  beginning 
St  least;  but  its  proximity  to  the  park  will  make  it  necessary,  in  order 
that  there  may  be  no  odor  from  it  in  the  ucighborhoodj  to  make  provisioa 
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for  the  thorough  ventilation  into  the  eluHiney  of  the  sewers,  screen  chambers 
and  pump  well,  and  any  other  places  from  which  an  odor  of  sewage  might 
escape*  It  is  understood  that  the>se  matters  have  been  carefully  consideretl, 
and  that  all  Bcreening  is  to  be  done  inside  of  the  pumping  station.  With 
proper  care  in  the  design  and  oon^truetion  of  the  station,  no  odor  of  sew- 
age need  ever  be  noticed  from  it  in  the  iieighl><jrhLMjd. 

In  the  plans  submitted  three  overllow8  are  provided,  —  one  at  the  pamp- 
ing  station,  one  into  Black's  Creek  and  one  into  Town  River.  It  is  under- 
stood that  tliesc  overflows  are  only  for  use  temporarily,  in  case  of  emergency; 
and  that  they  are  not  to  be  automatic,  but  are  to  be  provided  with  gates, 
which  can  be  raised  should  an  emergency  arise  requiring  their  use-  In  & 
system  like  thin  it  is  essential  that  some  provision  be  made  whereby  the 
sewage  can  be  disposed  of  should  an  accident  occur  to  the  pumping  station 
or  force-main.  The  overflows  into  Black*s  Creek  and  Town  River  appear 
to  be  the  best  that  it  is  practicable  to  select.  The  overflow  at  the  pump- 
ing station  would  discharge  into  a  very  small  ditch;  and,  while  it  is  desir- 
able that  an  overflow  be  provided  at  this  point,  it  would  be  better,  in  ease 
it  becomes  necessary  to  discharge  sewage  from  the  mains,  that  it  be  dis- 
charged at  either  of  the  other  points  rather  than  at  this  one. 

The  provision  for  blow-offs  on  the  force- main  is  also  necessary,  and 
these  blow-offs  appear  to  have  been  selected  at  the  best  practicable  points. 
They  nmst  be  considered,  of  coni^e,  only  as  provisions  for  unforeseen 
emergencies,  and  not  for  frequent  or  regular  use. 

The  plan  as  a  whole  will  make  satisfactory*  provision  for  tlie  sewerage 
of  the  city  of  Quincy,  and,  in  accordance  witli  the  provisions  of  chapter 
279  of  the  Acts  of  1895,  is  hereby  approved. 


SorTHBRiiKSE.  The  committee  on  sewerage  of  the  town  of  South- 
bridge  applied  to  the  Board,  Nov,  3,  11^97,  for  its  advice  relative  to 
a  proposed  system  of  sewenige  and  sewage  disposal  fur  that  town. 
The  Board  replied  to  this  application  as  follows ;  — 

jASf.  7, 189^. 

The  State  Board  of  Health  received  from  you,  on  Nov.  3,  1897,  an 
application  for  advice  with  reference  to  a  proposed  sewerage  system  for 
the  town  of  South! iridge,  in  which  yoo  state  that  you  propose  to  bnug  the 
sewage  of  the  k»wu  to  a  point  in  ^lain  Street  a  short  distance  east  of 
Morris  Street  and  thence  across  the  (Juinebaug  River  at  the  ^^  old  darn^** 
ao  called,  and  to  dispose  of  the  sewage  oii  filter  beds  on  the  nortlierlj  side 
of  said  river.  You  also  state  that  you  exce(>t  from  this  system  about 
3,200  feet  of  the  lower  portion  of  Main  Street,  ending  at  Saundersdale; 
and  you  suggest  the  diaposal  of  the  sewage  of  this  portion  of  the  town 
either  upon  a  separate  area  or  by  direct  discharge  into  the  Quinebaug 
River,  near  the  bridge  iu  Saunderadale. 
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The  application  was  accompanied  by  a  plan  showing  a  general  system 
of  sewerage  for  the  town.  Two  tlltriitiou  ht&hh  are  indieatud  upon  this 
piau^  —  one  on  the  northerly  side  of  the  river,  a  short  distance  below  the 
dam  of  the  Ajneriean  Optical  Company,  and  tlie  other  on  the  same  side  of 
the  river,  in  the  valley  of  Dean  BriHjk.  Sulmeqnently,  after  further 
cxamiQation,  you  submitted  a  topographical  plan  of  the  titration  areas  re- 
ferred to. 

The  Board  has  caifeed  the  locality  to  be  examlued  by  one  of  its  engi- 
neers, and  has  carefully  considered  the  proposed  plan*  The  system  of 
sewers  proposed  for  Globe  Village  and  South  bridge  Center  appears  to  pro- 
vide satiafacturily  for  the  collection  of  the  sewage  of  these  villages  and  for 
conveying  it  by  gravity  to  eitlier  of  the  two  filtration  areas  referred  to 
above*  At  the  upper  filtration  area  indicated  upon  the  plan  tJiere  is  a  ftat 
Btrip  of  land  lying  beti^'een  the  river  and  the  base  of  a  6teep  hill,  having  a 
general  width  of  about  400  feet  and  an  area  of  about  15  acres.  It  appears 
that  a  large  portion  of  this  area  is  but  slightly  above  the  level  of  high 
water  in  the  river,  though  some  portioue  of  it  are  higher ;  and  in  ttie  higher 
places  the  material,  as  indicated  by  a  few  test  pits,  uppearw  to  be  of  a  very 
coarse  sand,  well  suited  for  the  disposal  of  sewage  by  intermittent  filtra- 
tion* A  shoi-t  distance  north-west  of  the  ujiper  end  of  thia  jirea,  in  the 
vicinity  of  the  dam  of  the  American  Optical  Companyi  there  is  an  area  at 
a  considerably  higher  elevation,  which  is  composed  apparently  of  coarse 
aand  or  gravel,  from  which  it  is  proposed  to  take  material  to  construct 
filter  l>ed8  upon  the  area  already  referred  to  near  the  river.  If  sufficient 
material  can  be  obtained  at  the  place  referred  tt>,  it  appears  to  be  practica- 
ble to  construct  15  acres  of  filter  beds  upon  this  area;  and  an  area  of  this 
size  would  prnvide  satisfactorily  for  the  disposal  of  the  sewage  of  the  town 
(or  a  considerable  number  of  years  in  the  future,  but  the  cost  of  construct- 
ing beds  in  this  way  would  be  large. 

It  is  understood  that  you  propose,  when  the  filter  beds  at  this  place  shall 
bave  become  insufficient  for  the  disposal  of  the  sewage  of  the  town,  to 
extend  the  sewer  to  the  valley  of  Dean  Brook  about  4,500  feet  below  the 
works  of  the  American  Optical  Company  and  2,500  feet  below  the  lower 
en<l  of  the  upper  filtration  area,  A  general  examination  of  this  land  shows 
that  there  is  an  area  of  aljout  7  acres  at  such  an  elevation  that  sewnge  from 
Use  town  could  be  discharged  upon  it  by  gravity,  and  it  is  at  a  suillcient 
eWvation  to  mtdce  it  practicable  to  use  the  land  for  the  fi^ltration  of  sewage 
W  lowering  somewhat  the  bed  of  the  brook. 

h  atldition  to  this  area  there  appears  U>  be  an  area  of  1 1  acres  which  is 
fjuite  low,  and  which  it  is  proposed  to  utilize  by  filling  with  material  to  be 
i^en  from  a  sandy  ridge  in  the  vicinity ;  and  it  wOl  probal>ly  be  practica- 
ble to  prepare  in  all  an  area  of  20  acres  for  filter  beds  in  this  locality,  if 
!re  is  bUlHcient  material  available  in  the  sandy  ridge.  Samples  of  soil 
Collected  from  a  limited  number  of  test  pits  on  the  area  of  7  acres  which 
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can  be  used  without  much  preparation  and  from  the  saody  ridge  referred 
tt>  indiotite  that  the  soil  is  probably  of  good  quality  for  tiltration  piiiposes. 
The  advantage  of  o«iiig  the  upper  lUtration  area  is  thought  to  be  ita  near- 
ness to  the  town ;  but  after  careful  consideratiou  of  the  plans,  the  Board  is 
of  tbe  opinion  that  it  may  be  found  considerably  less  expensive  for  the 
town  to  abandon  the  plan  of  utilizing  the  upper  area,  and  extend  its  sewer 
m  the  iirst  i>lat'e  to  the  lower  filtration  area,  since  the  cost  of  preparing 
filter  beds  at  the  latter  place  will  probably  be  enough  less  than  the  cost  of 
preparing  beds  at  the  upper  location  to  more  than  make  up  for  the  addi- 
tional length  of  sewer.  Moreover,  the  lower  lUtration  area  is  more  remote 
from  the  thickly  settled  portion  of  the  town  j  and,  as  the  population  is  in- 
creasing with  considerable  rapidity,  it  seems  desirable  to  loeate  the  filter 
be4»  lit  a  greater  distance  from  the  main  village,  if  practicable,  than  the 
proposed  upper  area.  It  seems  necessary  to  omit  from  this  plan  the  vil- 
lage of  Saundersdale,  which  is  at  so  low  a  level  that  the  sewage  cannot  be  _ 
collected  and  conveyed  to  either  of  the  proposed  disposal  hvqiis  without  I 
pumping.  While  the  disposal  of  the  sewage  of  the  very  small  population 
contained  in  this  village  by  discharging  it  directJy  into  the  river  might  be 
permissible  for  the  present,  at  least,  it  is  very  desirable^  before  finally 
deciding  njjon  this  method,  to  determine  whether  it  may  not  he  practicable 
to  purify  the  sewage  by  filtration  before  discharging  it  into  the  river. 

In  the  opinion  of  the  Board,  the  proposed  plan  of  collecting  the  sewage 
in  a  system  of  se'wers  from  which  all  storm  and  ground  water  is  excluded 
Bo  far  as  practicable,  and  disposing  of  it  by  filtration  npou  land,  is  the  best 
method  of  disposing  of  Uic  sewage  of  Southbridge ;  and  tlie  area  suggested 
by  you  in  the  valley  of  Dean  Brm^k  appears  to  be,  all  things  consideredi 
the  best  available  area  for  the  purpose  ;  but  the  Board  would  advise,  before 
bcgi fining  to  construct  works,  that  a  more  thorough  investigation  be  made 
at  both  filtration  areas,  to  determine  more  accurately  the  character  of  the 
soU  and  whether  there  is  sudicient  suitable  soil  availa1>lc  for  the  construc- 
tion of  beds  of  sufficient  area  for  the  disposal  of  all  the  sewage  of  the 
town  for  a  reasonable  time  in  tlie  future. 

The  Board  will  assist  you  iu  this  matter  by  making  such  examlDattons 
of  samples  of  soil  as  may  be  necessary,  and  will  give  you  further  advice 
when  you  have  the  results  of  further  investigations  to  present,  and  have 
prepared  plans  in  detail  for  the  disposal  of  the  sewage  upon  the  area  which 
is  found  to  be  the  most  satisfactory  for  the  purpose. 

Spencer.  An  application  was  received  from  the  selectmen  of 
Spencer  tor  the  advice  and  approval  of  the  State  Board  of  Health 
with  refcri?nco  to  the  taltmg  of  a  certain  lot  of  land  for  sewage  dis- 
posal, sittuited  near  the  Dinin  road  leading  from  Sjjencer  to  Brook* 
field.     A  bearing  was  held  at  the  office  of  the  Board  July  1,  1897| 
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at  which  the  towns  of  Speneor  and  Brookfield  were  ropresented. 
Objection  was  made  to  the  location,  and  another  phin  and  location 
were  presented  for  a  lot  situated  south  of  Main  Street  and  west  of 
the  South  Spencer  Road,  The  Board  approved  the  Ioc4ition  and  sent 
the  following  reply  to  the  selectmen  of  Spencer :  — 

Ji'LT  15»  1897* 

On  the  first  day  of  July,  1897,  upon  a  public  hearing  and  after  consider- 
ation, the  8tite  Board  of  Healtii  %'uted  to  approve  the  piircbusing  or  taking 
by  the  town  of  Spencer  of  land  situated  south  of  Main  Street  and  west  of 
the  South  Spencer  Road  in  that  town,  as  shown  upon  a  plan  submitted 
Joly  1,  1897,  by  the  authorities  of  the  town  of  Speiieer,  for  the  imrification 
and  disposal  of  sewage,  the  said  land  being  bounded,  measured  and  de- 
scribed  as  follows  :  — 

FirH  Tract, —  A  certain  tract  of  land,  situated  in  the  westerly  part  of  said 
Spencer,  owned  by  Joshua  Bmnis,  and  hounded  as  follows ;  beginnings  at  a  north- 
ensterly  comer  then?of,  on  Baid  Main  Street,  thence  soutli  81^^  east,  by  land  of  the 
J,  W*  Wilbur  Company,  about  19  rods  and  9  links ;  thence  south  11  '  west  32  rods 
and  17  links ;  thence  south  81^'  east  about  14  roils  and  5  links  to  the  nuad  leading 
to  South  Spencer,  all  of  tlie  aforesaid  courses  being  by  land  of  tlie  said  J.  AV, 
Wilbur  Company;  thence  southerly,  by  said  South  Spencer  Eofid,  about  37  rods  to 
land  now  or  tbnnerly  of  Mrs*  Sanxuel  Warwick  ;  tlience  westerly  about  8  nxis  and 
17  links ;  thence  south  28J°  west  about  22  rotls  to  the  mill-pond,  owTied  by  Pufton 
Brothers,  the  last  two  courses  being  by  bmtl  of  said  Warwick ;  thence  westerly  by 
aajd  mill-pond  about  50  rods  to  land  of  Lueretia  H.  Upham  ;  thence  northerly  by 
land  of  said  Upham,  said  mill-pond  and  other  land  of  said  Duflon  Brothers  to  the 
aforesaid  ^lain  Street ;  thence  easterly  by  said  Main  Street  about  33  rods  t<>  the 
place  of  beginning,  containing  about  17  acres. 

Second  Tract  —  A  certain  triict  of  land,  now  or  formerly  owned  by  Mrs.  Samuel 
Warwick,  situated  south-easterly  of  and  adjoining  the  aboire-de scribed  tract,  with 
bnfliiings  thereon,  and  bounded  as  follows :  beginning  at  the  north-eanterly  comer 
thereof,  on  the  westerly  side  of  the  road  leading  to  South  Spencer ;  them^e  westerly, 
by  land  of  Joshua  Bemis,  about  8  rods  and  X7  links ;  thence  south  28i'-  west,  by 
land  of  said  Bemis,  about  22  ro<Li  to  the  mill-pond ;  thence  easterly,  by  said  pond. 
About  17  n>ds  to  the  old  road  ;  tlience  northerly,  by  said  old  road  and  the  present 
road  to  South  Spencer,  about  M  rotls  to  the  place  of  beginning,  containing'  about 
2i  acres. 

Tkird  Tract — Two  certain  small  tracts  of  land  owned  by  Luc»retia  H,  Up  ham, 
Rtiiated  westerly  of  and  adjoining  the  tirst-deseribed  tract,  and  bounded  as  fol- 
lows ■.  easterly  by  land  of  said  Bemis ;  and  southerly,  westerly  ancl  northerly  by 
the  aforesaid  mill-pond,  owned  by  Dufton  Brothers,  containing,  r^^spectively,  about 
1|  and  1 )  acres. 

The  plan  for  the  disposal  of  the  sewage  of  the  town  of  Spencer  upon  this 

land  contemplates  the  removal  of  the  eomiectious  by  which  storm  water  la 

admitted  to  the  sewers  of  the  town,  and  the  diversion  of  the  sewage 
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from  the  present  main  Bewer  t<>  the  liltration  area  through  an  iron  pipe  10 
inches  in  diameter  and  about  3,100  feet  in  length,  laid  in  the  form  of  an 
inverted  «iphuD.  Provision  is  made  for  fioreeoing  the  sewage  before  it 
enters  the  pipe,  which,  at  its  upper  end,  will  be  at  an  elevation  of  about  15 
feet  above  t!je  point  of  discharge  at  the  filter  beds.  At  a  low  point  in  this 
siphon,  not  tiw  from  tlie  place  where  it  leaves  the  main  sewer,  it  is  pro- 
posed to  provide  a  blow-off,  in  order  to  empty  the  pipe  when  necessary. 
Sewage  withdrawn  from  tlie  pipe  at  this  place  is  to  be  disposed  of  by 
filtration  apon  a  filter  bed  to  be  built  upon  a  lot  of  land  owned  by  tlie  town 
near  the  junction  of  Main  and  Z^Ieadow  streets,  known  aa  the  town  lot. 
Another  depression  in  the  pipe  occurs  near  tbe  proposed  filtration  area 
ujjon  land  which  yon  now*  propose  to  take,  and  it  is  proposed  to  dispose  of 
tlie  sewage  from  this  blow-oH,  whenever  it  may  be  opened,  upon  a  bed  to 
be  pi'e pared  for  the  purpose. 

At  the  filtration  area  the  plana  provide  for  the  preparation  of  15  filter 
beds,  having  an  aggregate  area  of  ID  acres.  Some  of  the  beds  w*ill  have 
an  elevation  of  only  about  C  feet  above  high  water  in  the  Seven-mile  River, 
and  these  beds  are  to  be  provided  with  nnderdrains,  while  beds  upon  the 
higher  portion  of  the  area  will  be  constructed  without  nnderdrains. 

The  Board  has  carefully  considered  this  plan,  and  concludes  that,  in 
general,  it  will  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the 
portion  of  the  town  of  Spencer  which  is  now  provided  with  sewers  discharg- 
ing into  the  Seven- mile  River  near  the  tt>wn  lot,  so  called,  if  the  present 
connections  by  which  storm  water  is  admitted  to  the  sewers  are  removed, 
and  if  care  is  taken,  in  making  future  extensions  to  and  connections  with 
the  sewers,  to  prevent  the  entrance  of  storm  or  ground  water. 

It  is  very  desirable  to  screen  the  sewage,  as  proposed,  before  it  enters 
the  siphon,  in  onier  to  prevent  the  entrance  of  large  substances  which 
might  tend  to  clog  the  siphon,  and,  by  providing  a  very  large  screen  arear 
excessive  care  of  the  sci-eens  will  be  avoided. 

Judging  from  information  furnished  by  you  as  to  the  probable  quantity 
of  sewage  that  will  flow  in  the  main  sewer  after  the  storm-water  connee- 
tions  have  been  removed,  the  capacity  of  the  iron  pipe,  of  which  it  is  pro- 
posed to  construct  the  siphon,  is  sufficient  with  the  available  head  to  carry 
all  of  the  sewage  flowing  in  the  sewer  tt»  the  filtration  area,  even  shoTdd 
tliC  carrying  capacity  of  the  pipe  be  reduced  by  tulicrcnlation,  or  fouling 
on  the  inside,  as  it  may  be  after  a  longer  or  shorter  jjeriod  of  use ;  but  if 
a  consideiable  reduction  in  the  capacity  of  the  pipe  should  take  place  from 
this  cause,  and  there  should  also  be  a  material  increase  in  the  population 
of  the  town  and  in  the  quantity  of  sewage  discharged  into  the  sewers  in 
the  future,  the  capacity  of  the  siphon  might  not  be  sufficient  to  remove  the 
whole  flow  of  sewage  at  all  times.  The  capacity  of  the  siphon  could  be 
materially  increased  by  laying  a  larger  pipe  in  the  beginning  without  greatly 
lasing  the  cost  of  the  works ;  and,  in  view  of  all  the  ch'cumstancesi  i 
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Board  would  iulvise  thnt  a  pipe  of  somewhat  larger  diameter  be  used  in  the 
constnictlnn  of  the  works. 

Tbe  material  of  the  proposed  filtration  area  is  of  excellent  qualit}*  for 
the  filtration  of  sewage,  and  the  water  leYel  in  the  ground  m  appnreiitly  at 
such  a  distaaiee  below  its  surface  that  beds  upon  tbe  higlier  portions  of 
the  area  will  not  require  underdriiiuage.  The  area  which  it  is  propoeed 
to  prep:Lre  in  the  beginning  is  ample  for  tlie  present  needs  of  the  town,  if 
itorm  water  is  excluded  from  the  t^ewers,  and  it  is  practicable  to  enlarge 
the  area  considerably  by  the  congtnictioii  of  other  beds  if  it  becomes  nec- 
essary. The  effluent  will  be  discharged  into  the  Seven-mile  River,  juk1»  if 
the  beds  are  carefully  constructed  with  underdndnage  where  necessary  and 
receive  proper  attention,  the  dispo.^al  of  sewage  at  this  place  in  the  man- 
ner proposed  will  not  have  an  unfavorable  effect  upon  the  appearance  or 
odor  of  the  stream. 

The  present  plan  does  not  provide  for  tnking  the  sewage  from  the  sewer 
which  now  discharges  into  the  Seven-mile  River  near  Pleasant  Street;  and, 
while  a  thorough  investigation  of  the  best  Hiethoii  of  disposing  of  this  sew- 
age has  not  been  made,  the  indications  are  that  it  can  be  puntied  on  land 
in  the  vicinity  of  the  outlet,  and  at  a  less  cost  than  l>y  constructing  a  sewer 
to  connect  this  system  with  the  system  which  serves  the  greater  portion  of 
the  town. 

TADifTON.  A  plan  for  the  sewerage  of  the  city  of  Taitnton  and  for 
the  didpo^l  of  the  sewage  on  land  in  Berkley  on  the  Assonet  Neck 
Road  was  presented  to  the  Board  by  the  sewer  commissioners, 
April  30,  1897. 

In  compliance  with  tbe  provisions  of  chapter  268  of  the  Acts  of 
1897,  a  hearing  was  held  at  the  oflice  of  the  Board,  on  July  If),  1897, 
with  reference  to  the  proposed  oictbod  of  sewage  disposal  of  Taunton. 
A  letter  was  received  by  the  Buiird  from  the  counsel  of  the  town  of 
Berkley,  stating  that  **  The  town  of  Berkley  is  entirely  satisfied  with 
the  statute  of  1807  regrirdin«^  Taunton  sewerage.  They  do  not  denire 
to  bo  any  further  heard  in  tbe  matter*'*  And  tbe  following  reply  w^as 
Bent  to  the  sewer  commissioners  on  the  same  day  :  — 


n 


The  State  Board  of  Health  received  from  you,  on  April  30,  1897,  the 
following  application,  requesting  the  approval  by  the  Board  of  a  plan  of 
sewerage  and  sewage  disposal  for  the  city  of  Taunton :  — 


We  herewith  submit  to  yon  a  plan  for  a  system  of  sewers  and  Bewage  disposal 
for  the  city  of  Taunton,  Mass.,  as  provided  in  chapter  219  of  the  Acts  of  1895,  and 
bIso  In  the  act  to  authorize  the  city  of  Taiuiton  to  extend  its  system  of  sewerage.  .  • 
being  cfaftpter  208  of  the  Acts  of  1S97. 
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A  general  dessniption  of  this  pliiii  i«  to  eouduet  all  of  the  sewage  to  a  plaeo  just 
below  the  eonjer  of  West  Water  and  Fit\h  street.s^  to  build  a  reservoir  and  pump- 
ing station  there,  jnul  to  fune  the  sewai^e  to  land  in  Berkley  on  Assonet  Neck  Road, 
so  called,  and  there  treat  it  by  downward  filtradon  tlirong-li  j«and.  Samples  of  the 
sand  from  this  tield  have  been  submitted  to  your  engineer  for  exaraination. 

We  propose  t-o  follow  tlie  plan  dei^igned  hy  Luther  Denn,  eity  engineer,  and 
desciibed  by  him  in  his  report  to  us,  dated  Jan.  28, 1897.  A  copy  of  said  report 
mccompaniea,  and  is  niiule  a  part  of,  this  petition. 

W©  hereby  submit  this*  plan,  as  dej^^ril>ed  in  this  report,  to  you  for  your  con- 
sideration, and  if  it  meeU  with  your  approval,  request  your  permission  to  build 
said  system  of  sewers  and  sewage  dJsi>osaL 

The  repi^rt  of  the  city  engineer^  dated  Jan.  ,28,  1897,  referred  to  in  the 
above  application,  contains  the  folhjwiiig  outline  of  the  proposed  phuia  of 
sewerage  an*l  sewage  disposal :  — 

The  general  plan  is,  then,  to  collect  all  of  the  sewage  at  Taunton  ^Ter,  just 
below  Fifth  Street,  to  build  a  covered  reservoir  here  for  the  proper  collection  of 
this  sewage,  to  build  a  pumping  station  here,  and  to  force  the  sewage  to  the  land 
on  the  Assonet  Xeck  Road,  and  there  treat  it  by  downwanl  filtration  through  sand. 
In  my  opinion,  the  main  trunk  sewer  coulil  be  siifely  emptied  into  the  river  at  this 
point  during  eon^stnierion,  so  that  tlie  pumj^ing  station,  force-main  and  fdter-beds 
need  not  be  built  mitil  later* 

The  act^ompimying  plans  show  contours  on  the  Berkley  field,  the  location  of  the 
field  and  tiie  approximate  location  of  the  fon^e-main,  the  location  of  tlie  trunk 
Bewers  and  the  boundaries  of  the  drainage  areas  served  by  them.  The  sizes  and 
grades  for  propose<l  trunk  sewers  are  shown  on  accompanying  profiles. 

The  land  which  it  is  proposed  to  use  for  sewage  disposal  on  the  ABSonet 

Neck  Rtnid  is  shown  upon  a  plan  made  by  Luther  Dean,  city  engineer,  and 

filed  with  this  Board,  June  1,  18D7,  and  is  more  particularly  described  in 

a  communication  signed  bj  your  Board,  dated  June  16,  1897.     In  this 

'  communication  you  also  add  :  — 

The  proiK)^ed  plan  includes  as  an  essential  feature  that  all  sewage  from  the 
sections  of  Tnunton  on  the  we.'iterly  side  of  Taiititon  River  shown  upon  the  *"  map 
of  a  section  of  the  city  of  Tuimton  for  proposed  sewerage  system,  Luther  Dean, 
city  engineer,  IH'JT,'*  filed  with  this  petition,  shall  be  dispoa^ed  upon  this  land  on  or 
before  the  first  day  of  July,  1902. 

In  accordance  with  the  provisions  of  chapter  219  of  the  Acts  of  1895  tnd 
of  chapter  2 (IB  of  the  Acts  of  1807,  a  hearing  was  given  by  the  State  Bosud 
of  Health  at  it"^  ufllee  on  July  15,  l.sft7,  after  notice  by  the  Board  of  the 
"^re&entation  U:>  it  of  the  proposed  sewerage  systxjm  for  its  approral^  by 

Llication  of  such  notice  in  two  daily  papers  and  one  weekly  paper  in  the 

y  of  Taunton,  and  by  otlicial  notice,  in  writing,  to  the  selectmen  of  the 

•rn  of  Berkley* 
i^he  State  Board  of  Health,  having  considered  the  proposed  plan  of 
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remge  and  sewage  disposal  for  the  city  of  Taunton  as  presented  by  the 

'•ewer  commissioners  of  saiil  city,  and  as  modified  by  them  in  their  comiouni- 

eatiou  dated  June  16,  1897,  approves  the  proposed  system  as  so  inodified, 

and  the  proposed  lucalion  of  the  sewage-disposal  works ;   an  essential  part 

ajid  feature  of  the  system  hereby  approved  being  that  all  sewage  from  these 

sections  of  said  city  on  the  westerly  side  of  the  Taunton  River,  shown  upon 

the  map  entitled,  ^'Map  of  a  section  of  the  city  of  Tauntinx  for  proposed 

sewerage  system,  Luther  Dean,  city  engineer,  1897,**  filed  with  the  petitioa 

of  Baid  commissioners,  shall  be  disposed  of  upon  land  upon  the  Assonet 

Neck  Road  described  in  the  ahove  communication  from  said  commissioners 

to  said  State  Board  of  Health,  dated  June  16,  1897,  on  or  before  the  first 

day  of  July,  A,D,  1902. 

The  proposed  system  is  designed  to  take  sewage  only,  and  it  is  proposed 
to  construct  underdraiim  beneath  the  sewers  to  remove  ground  water  and 
to  redace  the  leakage  of  ground  water  into  the  sewers*  It  is  very  desirable, 
where  all  of  the  sewi^e  must  be  pumped  and  purified,  that  the  quantity 
ftbodd  be  as  small  as  possible ;  and,  if  the  system  is  thoroughly  constructed 
ui  the  maoner  proposed,  the  main  trunk  sewers  will  provide  fo^-  the  removal 
of  the  sewage  of  the  districts  which  they  arc  designed  to  serve. 

The  proposed  pumping  station  is  located  in  the  vicinity  of  a  considerable 
population,  but  the  best  practicable  location  seems  to  be  in  this  immediate 
D<?ighbt>rh<3od.  On  account  of  its  proximity  to  houses,  it  will  be  necessary, 
in  order  that  there  may  be  no  oilor  from  it,  to  make  provision  by  connection 
with  tlie  chimney  of  the  twiler  house  for  the  thorough  ventilation  of  the 
sewers,  screen  chambers,  pump  well  and  reservoir,  and  any  other  places 
from  which  an  odor  of  sewage  might  escape ;  and,  with  proper  care  in  the 
ticsign  and  eonstruetion  of  tlie  station,  no  odor  need  ever  be  noticed  from 
it  in  the  vicinity* 

It  is  proposed  to  construct  a  covered  reservoir  at  the  pumping  station  to 
receive  the  night  flow  of  sew* age,  and  to  pump  the  sewage  during  working 
Wrs  through  a  twenty-inch  force-main  to  the  proposed  disposal  area  near 
the  Assonet  Neck  Eoad*  During  the  first  few  years  of  the  operation  of  the 
works  it  may  be  feasible,  with  a  small  reservoir,  to  pump  all  of  the  sewage 
h  the  day-time,  and  with  a  small  quantity  of  sewage  this  method  would 
probably  be  the  most  economical ;  but  with  the  extension  of  the  system 
the  qtiantity  of  sewage  is  likely  before  many  years  to  become  so  large  that 
^e  economy  of  pumping  through  a  larger  main  would  more  than  offset  the 
*itra  cost  of  the  construction  of  a  larger  main  in  the  beginning. 

The  pian^  provide  for  an  overflow  at  the  pumping  station  to  waste  the 
*<JWage  in  case  of  necessity  into  the  river;  and  in  a  system  like  this  it  is 
euti&l  that  some  such  provision  be  made  whereby  the  sew^age  can  l>ediB- 
of  in  case  of  accident  to  pumps,  pumping  station  or  force-main,  but 
I  overflow  should  be  used  only  in  an  emergency,  and  not  in  the  ordinary 
operation  of  the  works. 
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Provision  for-  l>low-oflf9  from  the  force-main  has  also  been  made,  at  points 
where  depre88ioiis  oeciir,  and  the  places  for  these  blow-ofifs  appear  to  be 
the  best  that  it  is  practicable  to  select.  They  must  be  considered,  of  course, 
only  as  provisions  for  unforeseen  emergencies,  and  not  for  frequent  or 
regular  use. 

The  proposed  (titration  area  is  located  in  a  nearly  uninhabited  region, 
and  contains  a  porous  soil  well  adapted  to  the  disposal  of  sewage  by  inter- 
niitteut  filtration.  Plans  for  the  preparation  of  the  filtration  area  in  detail 
have  not  yet  been  presented  to  the  Bntird,  but  the  preliminary  examinations 
indicate  that  tbe  ai'ea  is  ample  for  the  disposal  of  all  of  the  sewage  of 
Taunton  for  many  years  in  the  future. 

UifiTED  States  Ahsenal  at  Watebtowx.     The  following  com- 

munic4ition  was  addressed  to  the  cominandant  of  the  United  States 

Ari^enal  at  Walcrtown,  with  referenco  to  the  dispoaal  of  the  sewage 

of  the  ari^eiial  ioto  the  Charles  Eiver :  — 

Nov,  4,  1897* 

For  several  years  the  work  of  preventing  the  pollution  of  the  Cbarles 
River  and  iinpnning  its  sanitary  condition  has  been  going  forwaitl  under 
the  direction  of  the  State  and  of  the  local  communities  along  tlie  stream, 
and,  by  the  construction  of  the  metropolitan  sewerage  system^  at  a  cost  of 
more  than  $5,000,000,  and  of  tributar}'  sewerage  systems  in  all  the  popu- 
lous towns  bordering  the  river  in  tbe  lower  portion  of  its  course,  a  means 
of  disposing  of  sewage  without  discharging  it  into  the  river  has  been  pro- 
vided* and  j)rnetically  all  sewage  is  now  diverted  from  the  river,  Tlie 
sewers  from  the  United  States  Arsenal  buildings  at  AVatertowu,  however, 
Btill  discharge  directly  into  the  stream. 

A  system  of  sewerage  has  been  constructed  by  the  town  of  AVatertowiu 
and  it  is  feasible  *  by  the  consti'uction  of  a  sewer  through  tbe  Arsenal 
grounds,  to  intercept  the  sewage  from  the  government  buildings,  and  eon* 
vey  it  to  one  of  the  town  sewers  which  passes  through  the  easterly  end  of 
the  Arsenal  grounds  and  connects  with  the  metropolitan  sewer  on  the 
southerly  side  of  the  river,  and  thus  dispose  of  it  in  connection  with  ^m 
general  system  for  the  Charles  River  valley. 

Under  the  circumstances,  the  United  States  government  ought  rn 
remove  its  sewage  from  the  river,  and  dispose  of  it  in  connection  with 
general  sewage-disposal  system  of  the  valley,  which  has  been  constructed 
at  a  large  expense,  with  special  reference  to  preventing  the  pollution  of 
this  stream*  The  Boai'd,  therefore,  presents  you  this  statement  of  the 
facts,  in  order  that  you  may  look  into  the  matter  and  urge  the  proper 
authorities  to  provide  means  for  diverting  the  sewage  of  the  buildings  and 
grounds  of  the  United  States  Ai-^enal  from  the  river,  and  thus  remove  the 
most  serious  souroe  of  pollution  of  the  stream  that  now  exists  in  this 
region. 
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(OtiMet  Bay).     Th 
plied  to  the  Board,  Nov,  20,  I8S}6,  for  its  advice  relative  to  a  pro* 
posed  system  of  sewerage  and  sewage  disposal  for  the  summer  resort 
known  as  Onset  Bay.     The  Board  replied  to  this  application  as  fol- 
lows :  — 

Feb,  6,  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  20,  1896,  an 
application  for  advice  with  reference  to  a  proposed  plan  of  sewerage  and 
sewage  disposal  for  a  portion  of  the  village  of  ODset  Id  the  town  of  Ware- 
ham^  accompanied  by  a  general  description  of  tlie  proposed  plan  and  a 
sketch  of  the  village,  showing  the  proposed  location  of  sewers  and  of 
a  filter  bed  on  the  shore  of  East  River  at  Wahnn  Grove. 

It  appears  from  your  application  that  it  is  proposed  that  the  sewage 
from  the  buildings  shall  be  discharged  into  cateh-basias  or  cess-pools, 
from  which  the  liquid  will  be  allowed  to  overflow  into  tlie  sewers,  while  the 
solid  matter  would  be  removed  from  openings  at  the  top  of  the  catch- 
basins.  It  is  suggested  that  the  proposed  sewers  on  the  easterly  side  of 
the  village  would  relieve  the  most  congested  part,  and  that,  if  they  slionld 
work  satisfactorily,  another  sewer  could  be  constructed  iu  West  Central 
Avenue,  with  a  filter  bed  on  the  westerly  side  of  the  viOa<re, 

The  Board  has  caused  an  examination  of  the  village  and  of  the  location 
of  the  proposed  filter  bed  near  East  River  to  be  made  by  one  of  its 
ineers,  and  has  exaraioed  the  proposed  plan.     It  appears  that  the  pro- 
led  filter  bed  is  situated  between  one  of  the  public  streets  and  the  high- 
water  line  in  the  river,  and  consists  of  a  strip  of  land  approximately  IDO 
feet  in  width  by  2,000  feet  in  length,  much  of  which  is  very  little  above 
the  level  of  high  water.    It  further  appears  that  it  is  proposed  to  coastnict 
a  flush  tank  beneath  or  iu  the  vicinity  of  the  street,  from  which  sewage 
would  be  conveyed  across  the  street  and  discharged  at  various  points,  and 
allowed  to  filter  through  a  prepared  bed  of  sand  and  stones  mUi  the  East 
River.     Judging  from  the  elevation  at  which   the  proposed   Hush   tank 
would  be  constructed,   it  does  not  appear  practicalile   to  discharge  the 
sewage  upon  the  surface  of  the  filter  bed,  hut  it  is  understood  that  you 
l^mpose  to  filter  the  sewage  laterally  through  the  bed. 

The  Board  has  carefully  considered  the  proposed  plan,  and  concludes 
tliat  it  would  be  impractiealile  to  purify  any  considerable  quantity  of 
•  '  npon  the  proposed  fdtration  area  by  this  method.  Moreover,  the 
:e  would  provide  for  only  a  part  of  the  thickly  settled  portion  of  the 
Tfllage;  and,  even  if  suitable  filter  beds  for  the  easterly  system  could  be 
con^tmcted  at  the  place  proposed,  the  cost  would  be  large,  and  the  loca- 
tion ts  ondesirably  near  the  thickly  settled  portion  of  the  village.  It 
i»  very  important^  also,  to  avoid  the  construction  of  the  proposed  catch- 
btsiuB,  which  are  not  only  unnecessary  in  connection  with  a  properly  de- 
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signed  system  of  sewerage,  but  which  would  be  tlie  sources  of  seriotis 
nuisances. 

The  Board  would,  therefore,  advise  that  you  have  a  further  investiga- 
tion made  by  an  eot^ioeer  of  experience  in  designing  systems  of  sewerage 
and  sewage  disposal,  with  a  view  to  th«  collection  of  all  the  sewage  of  the 
village  and  its  disposal  at  some  suitable  place,  as  remote  as  practicable 
from  dwellings,  and  in  such  manner  that  the  sewage  may  not  pollute  the 
bay  or  local  water  courses. 

Webster,  The  sewer  committee  of  Webster  applied  to  the 
Board*  Dec.  1>  ISdl^  for  its  advice  relative  to  the  sewerage  aod 
sewage  disposal  of  Webster,  involving  treatment  upon  land  in  the 
yallcy  of  French  River.  The  Board  replied  to  this  application  as 
follows :  — 

Jan.  7.  180B. 

The  State  Board  of  Health  received  from  you,  on  Dec.  1,  1897,  an  ap- 
plication for  advice  as  to  a  proposed  system  of  sewerage  and  sewage  dis* 
posal  for  the  town  of  Webster,  in  winch  yon  state  that  it  is  proposed  to 
collect  the  sewage  into  a  main  sewer  passing  along  the  French  River  and 
discharging  into  receiving  re9ervM>irs  at  a  place  atwi^ut  a  mile  south  of  th« 
town,  from  which  it  is  proposed  to  pump  it  upon  land  in  the  vicinity  md 
then  purify  it  by  intermittent  filtration. 

The  application  was  accompanied  by  a  plan,  showing  the  area  which 
is  proposed  to  nae  for  sewage-disposal  purposes,  including  the  appro admate 
location  of  the  puraping  station  and  receiving  reservoirs. 

The  Board  has  examined  the  plans  and  has  caused  the  land  which 
propose  to  use  for  sewage-disposal  purposes  to  be  examined  by  one  of  its 
engineers,  and  samples  of  the  soil  to  be  analyzed.     The  proposed  filtratioa  ■ 
area  is  situated  on  the  easterly  side  of  tlie  French  River,  about  one  mile  ■ 
south  of  the  main  village  of  Webster,  and  lies  on  both  sides  of  the  Norwich 
and  Worcester  division  of  the  New  England  Railroad,  south  of  the  point  j 
where  it  is  joined  by  the  South  bridge  branch*    The  area  appears  to  be  well  | 
situated  for  the  purpose  for  which  it  is  proposed  to  use  it;  and  the  exami- 
nations of  samples  of  soil  from  test  pits  in  various  parts  of  the  area,  both  j 
east  and  west  of  the  railroad,  show  tliat  the  soil  found  beneath  the  layer! 
of  loam  at  the  surface  is  of  excellent  quality  for  the  disposal  of  sewage! 
by  intermittent  filtration.     With  properly  prepared  filter  beds  upon  thiaj 
area  the  sewage  can  be  purified  so  thoroughly  that  the  effluent  may  be  di»*i 
charged  into  the  French  River  without  danger  of  causing  any  trouble  from 
the  stream  below. 

It  is  understood  that  large  quantities  of  wool  are  scoured  at  the  milb 
located  in  the  town,  and  that  the  sewage  from  this  process  will  be  takea 
into  the  sewere  when  they  shall  have  been  constructed.    The  Board  has 
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[no  information  as  to  tlie  amount  of  tliis  manufacturing  sewage  or  its  eliar- 
ftct€r ;  and,  while  it  is  essential  tUtit  the  maimfucturijig  sewage  he  removed 
(rom  the  river  as  far  as  possible,  experience  w  ith  the  sewage  from  other 
wool-BConring  establishments  indieatt^s  tliat  it  may  not  be  necessary  to 
take  \nV>  the  sewers  all  the  liquid  from  the  mills,  but  that  it  may  be  neces- 
*ary  to  subject  at  least  a  portion  of  it  to  some  process  for  removing  solid 

matters  which  would  tend  to  clog  the  sewers  and  fdt^rs.  . 
Plans  showing  in  detail  the  proposed  storage  tanlcs,  pumping  station  and 

filter  beds  have  not  as  yet  been  submitted.     The  plan  in  general  is,  in  the 

opinion  of  the  Board,  an  appropriate  one  for  the  disposal  of  the  sewage 

of  the  town  of  Webster. 


PoLLtmoN  OF  Streams,  Ponds  and  Sources  of  Water  Supply. 

The  following  is  the  suljstance  of  the  action  of  the  Board  in  reply 
to  applications  made  during  181)7  for  advice  in  regard  to  the  pollu- 
tion of  ponds  and  streams  used  as  sources  of  water  supply ;  — 


New  Bedford.  A  letter  was  received  from  the  board  of  health 
of  New  Bedford,  Nov.  3,  1897,  stating  that  **a  very  severe  ease  of 
tjT)hoid  fever  had  made  its  appearaneo  among  the  Italian  colony  at 
work  upon  the  water-shed  of  the  New  Bedford  water  8uppl3^"  The 
attention  of  the  State  Board  of  Health  was  culled  to  the  fact  that 
the  water-shed  was  in  the  limit^s  of  a  neighlioring  town,  and  hence 
the  advice  of  the  State  Board  was  desired  with  reference  to  the  same. 
The  Board  replied  to  this  letter  as  follows :  — 

Nov.  6,  \m. 

la  response  to  your  request  of  November  3,  the  Board  has  caused  an 
examination  to  be  made  with  reference  to  the  case  of  typhoid  fever  at 
LitUe  Qiiittaens  Pond,  and  of  the  conditions  prevailing  along  the  condnit 
line  through  the  water- shed  of  the  Acusbnet  reservoir. 

The  case  of  typhoid  fever  referred  to  occurred  among  laborers  employed 
in  constnieting  the  pumping  station  at  Little  Quittacas  Pond,  who  reside 
in  a  camp  near  the  south-westerly  shore  of  the  pond,  and  within  its  water- 
iM»  The  pipe  line  through  which  the  water  is  to  be  pumped  from  this 
pond  to  the  city  has  not  yet  been  completed,  so  that  the  only  means  of 
toring  water  from  this  pond  is  through  a  canal  by  means  of  which  it  is 
<Iifieharged  into  one  of  the  feeders  of  the  Acushnet  reservoir-  It  appears, 
towevert  that  this  canal  has  been  elowcd  for  some  time,  and  that  no  water 
is  at  present  being  drawn  froui  Little  Quittacas  Pond  for  the  supply  of  the 
city  of  New  Bedford,  and  that  you  do  uot  propose  to  draw  any  water  from 
t&ift  source  for  several  months. 
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The  new  pi[>e  line  from  Little  Quittacas  Pond  to  the  city  passes  throngil 
the  wnter-slu'il  of  Rouring  Brook,  one  of  the  feeders  of  Acushnet  resen^oir,] 
from  which  your  present  supply  of  water  is  drawn.  There  are  two  camp 
of  laborers  aloQg  this  pipe  line,  the  most  south-westerly  one  being  cloee ' 
to  the  l>rook,  ivhile  the  other  is  about  tlii'ee-quarters  of  u  mile  north-easterly 
from  this  camp^  but  still  within  the  water-shed  of  Roaring  Brook-  It  ap- 
pears that  otie  of  the  laborers  living  in  the  latter  camp  has  been  taken  ill 
recently  with  a  disease  which  is  thought  to  be  typhoid  fever,  and  it  is 
understood  that  this  man  worked  along  the  pipe  line  between  this  ca.mp 
and  Roaring  Brook,  but  it  is  not  possible  to  determine  w^hethcr  the  brook  ^ 
was  polluted  by  this  ease. 

Where  large  numbers  of  laborers  are  employed  upon  work  snch  as  that  1 
now  being  done  within  the  water-shed  ot  the  New  Bedford  resen^oir*  it  iif 
ditlkult  to  insure  the  collection  of  human  excrement  and  other  waste  mate*| 
rial  at  any  specially  provided  place  or  placew;  but,  by  providing  receptacles 
for  such  matter  and  by  a  ciircful  policing  of  the  water-shed,  much  can  be 
done  in  preventing  the  danger  of  polluting  local  water  courses.  The  danger  | 
of  pollution  of  water  courses  by  laltorei's  working  upon  a  water-shed  may  j 
also  be  lessened  by  having  a  careful  medical  inspection  made  of  the  meaj 
at  frequent  intervals,  so  that  any  sickness  among  them  may  be  detected. 

In  your  present  circumstances,  the  Board  would  advise  that  all  human  ' 
excrement  and  other  refnse  matter  that  can  be  found,  either  on  the  water* 
shed  of  Acushnet  reservoir  or  Little  Quittacas  Pond,  be  gathered  and  dis- 
posed of  in  some  suitable  manner,  and  that  privies,  or,  what  is  better, 
earth-closets,  be  provided  for  the  use  of  employees,  and  that  the  region 
be  policed  to  prevent  the  pollution  of  other  localities.     It  la  also  advised 
that  you  have   a  careful   medical  inspection  of  the  employees  madt  at 
frequent  intervals,  in  order  that  any  illness  among  them  may  be  detected 
in  the  beginning.     It  is  important  that  the  camp  located  in  the  vicinity  otji 
Roaring  Ilrt»k  be  removed,  and  that  all  oemps  be  so  located  as  to  be 
mote  from  streams. 

The  danger  from  the  ease  at  Little  Quittacas  Pond  seems  more 
at  present  than  the  danger  of  the  pollution  of  the  Acushnet  reservoir,  fr 
which  yonr  supply  is  now  wholly  drawn ;  and  the  first  efforts  should  be 
directed  to  preventing  any  further  danger  of  the  pollution  of  the  feeders  « 
of  this  reservoir.  | 

Should  you  desire  any  further  advice  in  the  matter,  the  Board  will,  upon 
application,  give  the  matter  prompt  attention. 

Xeedham.     The  Board  received  a  letter  from  the  water  commis- 
sioners 6f  Needham,  Nov.  II,  1897,  stating  their  belief  that  the 
keeping  of  swine  in  large  numl>er9  on  the  water-shed  of  the  puWio  j 
water  supply  of  the  town  is  a  constant  and  increaein*r  menace  to  thej 
purity  of  the  water,  and  at  the  same  time  requesting  the  Board  to' 
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make  an  exiimiuatioa  of  the  territory  and  **make  sach  recoramenda- 
tic  us  and  take  such  action  as  will  enable  the  water  eomniissionerg  to 
secure  the  abatement  of  the  i^u^e  of  polhitioo  in  the  t|uiekest  man- 
ner possible.**     The  Board  replied  to  this  applieation  as  follows  :  ^ — 

Jak.  6, 1896. 

In  aceordanee  with  your  request^  the  Board  has  caused  the  loealitj  to 
be  exanimed  by  its  eugiueer  and  a  careful  investigation  to  be  made  as  to 
the  sources  of  pollution  witliin  the  water-shed  of  the  brook  near  which  the 
well  used  as  a  source  of  water  s^upplv  of  the  town  m  located.  As  a  result 
of  this  iuvestigation,  the  Board  tlnda  that  large  numbers  of  swine  and 
Other  animals  are  kept  at  several  places  within  the  water-shed  of  the  brook. 
Many  of  these  places  ai'e  situated  in  close  proximity  to  the  brook  or  its 
tributaries,  and  the  board  c^tmcurs  in  your  opinion  that  they  are  a  menace 
to  the  purity  of  the  water  of  the  well  from  which  the  water  supply  of  the 
town  id  taken « 

An  examination  of  the  results  of  chemical  analyses  of  samples  of  water 
collected  from  the  well  f  1*0 in  time  to  time  since  the  works  were  first  con- 
ttnicted  shows  that  while  the  water  is  at  present  of  excellent  quality,  it 
Las  shown  a  slight  tendency  to  deteriorate  in  recent  years. 

In  view  of  all  the  circumstances^  the  Board  is  of  the  opinion  that  it  is 
im|K>rtant  to  reduce  the  pollution  on  the  water-shed  as  much  as  practicable, 
and  the  removal  of  the  piggeries  is  an  important  step  in  this  direction. 
The  btjard  of  health  of  Needham  appears  to  have  power  to  cause  the  re- 
moval of  any  nuisances  of  this  sort  existing  upon  the  w^ater-shed. 


Whit^l^n.     An  application  was  received  from  the  hoard  of  health 

of  Whitman,  Feb.  4,   189 7,  for  the  advice  of  the  State  Board  of 

Health  relative  to  the  best  mode  of  protectinor  the  purity  of  the  water 

Bupply  of  the  town  from  pollution  by  the  draina*^e  of  certain  houses 

ind  stabled  in  the  town,     The  Board  replied  to  this  application  as 

follows ;  — 

March  30,  im. 

The  State  Board  of  Health  received  from  you,  on  Feb.  4,  1897,  an 
•pplicatiou  for  advice  with  reference  to  protecting  the  purity  of  the  water 
Wjiply  of  Whitman,  in  which  you  state  that  the  supply  is  polluted  by  sink 
tiste  and  the  contents  of  stable  basements. 

ITie  source  of  water  supply  of  the  town  of  Whitman  is  a  filter  gallery  on 
tki  eajtterly  side  of  Ilobart*8  Fond,  supplemented  with  water  drawn  directly 
fr        '         ..Dd. 

I  -  IS,  from  information  furnished  by  you,  that  there  is  a  drain  mn- 
Bing  from  the  vicinity  of  Temple  Street  in  the  vilhige  of  Whitman  to  a  small 
po&d  in  the  park,  and  thence  to  a  brook  flowing  into  Hobart's  Pond,  which 
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is  designed  to  caiTy  off  tlie  surface  drainage  from  terntory  uoav  thi'  rent  re 
of  the  village,  and  that  you  believe  that  pollutiDg  matters  aiv  helng  i\\^* 
charged  directly  into  this  drain*  If  this  is  the  case,  it  Is  within  the  power 
of  your  board  to  prevent  the  discharge  of  sewage  into  the  drain,  and  the 
disposal  of  sewage  in  this  way  should  be  prevented ►  The  inetlKKl  of  pro- 
cedure in  such  cases  is  prescribed  by  statute.  There  would,  however*  still 
be  danger  that  the  water  entering  the  drain  might  be  polluted,  especial  I  j 
as  there  are  no  sewers  to  remove  tlie  sewage  from  the  region  which  the 
driiin  is  designed  to  serve,  and,  in  order  to  avoid  all  dayger  of  the  pob 
lution  of  Hobart's  Pond  by  this  drain,  it  would  be  best  to  divert  it  from  it« 
present  outlet  and  discharge  it  into  the  stream  l>elow  the  outlet  of  the  |>oiid 

But  if  all  danger  of  pollution  of  your  water  supply  by  this  drain  should 
be  removed,  other  sources  of  pollution  would  still  remain,  some  of  whichj 
may  be  more  serious  than  the  one  under  consideration.  From  a  gene 
examination  of  the  water-shed  of  Ilobart's  Pond  and  the  stream  which  feeds 
it,  it  appears  that  there  are  alxjut  4,500  people  living  within  the  water- 
shed of  the  pond  in  the  viUages  of  North  Abington,  Abington  and  Whit- 
man, equivalent  to  a  population  of  about  670  persons  per  square  mile,  and 
as  none  of  these  villages  are  provided  with  sewerage  systems^  though  they 
have  public  water-supplies,  much  sewage  necessarily  finds  its  way  direct}, 
or  indirectly  Into  the  streams,  and  chemical  analyses  of  samples  of  w 
collected  at  several  points  on  the  main  stream  above  Ilobart's  Pond  show 
marked  evidences  of  sewage  contamination. 

Under  the  circumstanecH,  the  Board  is  of  the  opinion  that  the  water  of  1 
Hobarfs  Pond  in  its  present  state  is  unsafe  for  drinking,  and  would  cou* 
tinue  to  be  so  after  diverting  the  water  of  the  drain  in  Whitman  away  from! 
the  pond.  Moreover^  analyses  of  water  of  the  filter  gallery  made  by  the 
Board  from  time  to  time  for  several  years  indicate  that  the  water  is  derived 
largely  by  filtration  through  the  ground  from  Ilobart's  Pond  ;  and  the  high 
color  and  large  amount  of  organic  matter  and  of  iron  found  in  the  water  at 
times  indicate  that  a  portion,  and  perhaps  the  greater  portion,  of  the  water 
entering  the  filter  gallery  comes  so  directly  from  the  pond  that  It  is  not 
thoroughly  purified  In  Its  passage  through  the  ground,  and  the  water  of  the 
filter  gallery  cannot  be  regarded  as  safe  for  drinking. 

It  1b  probable  that  the  danger  of  the  pollution  of  the  pond  could  be  con- 
siderably lessened  by  a  careful  and  constant  inspection  of  the  water-shed- 
to  prevent  sewage  entering  any  of  the  streams ;  but  the  cost  would  be  laig< 
and  it  Wfiukl  be  very  diflicult,  even  if  sewers  are  constnicted  in  the  vill 
to  |ire\'ent  all  danger  of  the  pollution  of  Ilobart's  Pond  from  the  populati' 
within  its  water-shed.  It  appeal's  that  measures  have  already  l>een  taken 
by  the  town  to  secure  a  water  supply  fr(>m  another  source,  and  the  Boanl 
would  advise  that  a  new  supply  l»e  Introduced  from  some  suitable  sourc* 
as  soon  jis  possible,  and  the  use  of  your  present  polluted  sources  fof 
domestic  puq^oses  be  discontinued. 


Examination  of  Water  Supplies. 


[W] 


EXAMINATION  OF  WATER  SUPPLIES, 


EXPLANATORY   NOTE. 

The  9ji!4teiii&tlc  exaTntaation  of  the  water  supplies  of  the  State  was  begtin  June  1, 
1887,  and  has  been  continued  up  to  the  present  time.  The  resulta  of  the  Investi- 
gations made  during  the  II rat  two  years  were  published  In  a  Bpecia!  report  of  the 
Board  upon  the  Examination  of  Water  Supplies  (i8!)0),  and  of  thofie  made  tiuring 
SQCceedlng  years  in  the  annual  reports  of  the  Board  beginning  with  the  Twenty-second 
Annual  Report  (1890). 

The  special  report  contains  a  description  of  each  of  the  water  sop  plies  In  the 
State  existing  at  the  date  of  that  report,  and  the  annual  reports  contain  descriptions 
of  new  works  and  changes  In  existlm;  works. 

In  ail  of  theese  reports  an  alphabetical  arrangement  by  towns  has  been  adopted* 
§oarceflx>f  water  supply  are  taljEiated  under  the  name  of  the  town  suppliedi  other 
witers  under  the  name  of  the  town  in  which  tliey  are  situated.  The  analyses  of 
wtter  from  the  larger  rivers  not  used  as  sources  of  water  supply  are  given  in  a  sub* 
sequent  lAbuiatlon,  headed  "  Examination  of  Rivers  " 

The  method  of  making  the  chemical  examtaattons  remains  unchanged,  and  the 
teialts  are  presented  in  the  tables  of  thli*  report  in  tiie  name  form  as  in  the  last  one. 
The  aamples  of  water  are  usually  received  at  the  laboratory  from  twenty-four  to 
fortj-elgbt  hours  after  collection.  All  surface  water  and  such  samples  of  ground 
witer  1^  contain  suspended  matter  are  Altered  through  fllter-paper  before  determln- 
bgthe  color,  the  residue  on  evaporation  and  the  albuminoid  ammonia  In  solution. 
Some  ground  waters  which  are  p<*rfectiy  clear  and  colorless  when  drawn  from  the 
pOQod  become  turbid  and  coloretl  on  standing,  In  consequence  of  the  oxidation  of 
the  iron  which  they  contain.  In  these  waters  the  residue  on  evaporation  Is  deter- 
mined without  filtration,  since  thli*  iron  Is  an  essential  and  not  an  accidental  Ingre- 
dieat  In  the  water.  In  the  changes  which  accompany  the  oxidation  of  the  Iron  In 
Witers  of  this  character,  they  become  flr»t  cloudy  (well  described  by  the  word 
^ilkif)  ftD<l  finally  deposit  a  precipitate  of  oxide  of  Iron.  In  the  cloudy  condition 
^y  have  a  distinct  color,  which,  while  It  does  not  have  the  same  slgnlQcance  as  In 
the  case  of  .surface  waters,  and  is  only  a  passing  phenomenon,  Is,  nevertheless,  of 
ifllcrest  a.*^  showing  a  color  which  the  water  may  assume  while  the  oxidation  of  the 
^Woli  In  progress.  When  the  iron  is  ail  oxidized  and  precipitated  the  water  may 
become  colorless  again.  In  Home  cases*  however,  the  Iron  occurs  In  combmatiou 
tith  organic  matter,  forming  a  much  more  stable  body.  In  such  casea  the  water  la 
Ola  brown  color  when  first  drawn  from  the  ground,  and,  while  the  Iron  begins  to 
*)tidlze  soon  after  the  water  is  exposed  to  the  air,  the  process  goes  on  slowly  and 
lb«  water  may  remain  colored  and  Iron  continue  to  precipitate  for  a  loug  tlm«. 
The  color  of  water  is  expressed  by  numbers  which  Increase  with  the  amount  of 
O(»lor.  The  standard  used  is  nessierlzed  ammonia,  as  described  on  page  531  of  the 
Special  Report  upon  the  Examltiatlon  of  Water  Supplies^  1890,  and  on  page  329  of 
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the  Annual  Report  for  1892.  Boston  water,  as  drawn  from  a  tap  at  the  State  Hooeet 
had  an  average  color  !n  1897  of  0.65.  Other  water  eapplles  In  the  State  bad  an 
average  color  of  from  0  to  1.S3. 

lo  cases  where  exanalnationa  of  a  source  have  heeu  made  with  regularity  for 
eeveral  years,  aud  the  character  of  the  water  lias  changed  materially  during  the  time 
that  the  exaralDatloos  have  beeu  made,  ihe  averages  of  the  chemical  analyses  of 
each  year  are  glveu.  Id  other  cases,  the  avcraj^e  of  the  analyses  made  during  the 
year  1897  only  Is  given. 

The  method  of  making  the  microscopical  examinations  of  water  has  been  changed 
several  times  since  the  exandnatloTm  were  begun  In  1887.  The  method  employed  at 
the  pre?*eiit  time  is  fully  described  in  the  Twenty-third  Annual  Report  of  the  Board 
for  the  year  1891  (pages  .'^J>5-421),  and  In  the  explanatory  note  on  page  82  of  the 
Annual  Report  for  the  year  18ft6.  The  earlier  methods  employed  were  less  perfect^ 
BO  that  a  smaller  proportion  of  the  total  number  of  organisms  present  to  the  water 
was  separated  from  It  and  observed  under  the  microscope;  and,  before  drawing 
conclusions  from  a  comparison  of  the  microscopical  exaralnatlonB  of  water  made  at 
different  times,  the  explanatory  notes  on  page  70  of  the  Annual  Report  for  1890  and 
on  page  B2  of  the  Annual  Report  for  LSHG  should  be  read. 

To  indicate  the  amount  of  the  so-called  Zo6fjl(sa  observed,  the  number  of  Indl- 
vlduai  masses  Is  not  connted,  hut  an  area  equal  to  2,500  square  microns,  or  .0OS5 
square  millimeters,  has  been  adopted  as  an  iiri>ltrary  unit. 

Id  the  classillcatton  of  the  microscopical  organisms  Into  gronps,  the  same  systcn) 
has  been  adopted  as  In  previous  years.  The  plants  observed  are  classilled  In  four 
groups,  viz.  :  DlatomncefB,  Cyanophyceie.  Algm  and  Fungi.  The  animals  observed 
are  grouped  as  Rhlzopoda,  Infusoria,  Vermes  and  Cnii^tacea. 

In  cases  where  the  organisms  found  In  the  water  are  present  only  In  small  num- 
bers, and  consist  of  those  genera  which  have  not  hitherto  been  known  to  cause  serlooi 
trouble  in  water  supplies,  the  results  of  the  microscopical  examinations  have  not 
been  printed  in  this  report.  In  other  cases  the  folhjwlng  rules  have  been  generally 
adopted  in  printing  the  results :  — 

U  AH  genera  of  the  Cyanophyceffi  and  Infusoria  are  included  in  which  the  num- 
ber observed  In  any  one  sample  was  as  much  as  10  per  cubic  centimeter. 

2.  All  genera  of  the  other  groups  are  Included  In  which  the  number  obseired  In 
any  one  sample  was  as  much  as  60  per  cubic  centimeter. 

In  both  of  the  above  cases  the  total  number  of  organisms  In  each  group  Is  glrcn 
even  when  the  d liferent  genera  are  not  specifiedr 

In  the  case  of  a  few  of  the  organisms,  such  as  Uroglena  and  Sffnttra,  which  hare 
been  known  to  give  trouble,  even  when  occurring  In  very  small  numbers^  the  results 
are  given,  even  if  the  number  observed  was  less  than  10. 

Fractions  are  omitted  from  the  table,  the  nearest  whole  number  of  organisms  per 
cubic  centimeter  being  given.  Where  the  number  observed  Is  0.5  or  less,  the  lid 
that  the  organism  was  present  Is  Indicated  by  the  abbreviation  ''  pr," 
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ADAMS. 

Chemical  ExamiiicUion  of  WcUer  from  Drt/  Brooh  Beservoir  in  Adams  and 

Cheshire, 

[ParU  per  lOO^QOO,] 
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,0070 
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0000 
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OOOS.OOOQ 


.37 


3.1 
S.I 
U 


Odor  of  the  flr«l  nnd  last  eftmplc^i,  none;  of  ihe  second,  none*  becomJiDg  fklnlty  vegetable  ot»  betttsf; 

of  th«  ibtrd  jiDd  fourtb,  dlntlactly  vegetable. No.  19577  wai  collected  from  the  rewirvotr;  llMolhM% 

from  m  fAUeet  luppUed  with  WAlcr  from  the  rei«rTolr. 


Water  Supply  of  Amesbury  —  Powow  Hill  Water  Co.mpakt. 

Chemical  Examination  of  Water  from  Tubulur  Wdls  mpplying  Open  Banm  j 

Main  Street, 

CP»rt*  p«r  loO.OOO.J 
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July  18 
Not.  18 
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OdOfi  Don«. Tb»  Itrtl  two  tamfile*  were  co1l«{!t«d  ftt  the  pomplnf  fftattoQ  on  Main  Blreet;  Ukt 

third,  from  one  of  \hv  tubaUr  w«llw  iltuntedl  about  It  fe«t  from  tbu  open  bmalo  «Dd  drlveD  to  •  d«pih  o( 
18S  fe«t,  ihu  la*t  'db  f«ct  beliitf  ibrougb  rock. 
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AMESBURY. 

Chemical  ExamvuUion  of  Water  from  Thirty-six  Tubular  Wells  near  Market 

Street, 

[P«rU  per  100,000.] 
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JdIj  U 


Noii0« 


V.BUfbt. 


3I.T0 


ooai 


l.Si 


XlTB{>Gi,Sr 
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■OOTO 


OQOT 


=5 

I 

O 

.or 


U.fi 


.oo&o 


Odor,  noM. The  Mmpla  was  collected  «t  the  pamplng  etatlon  on  Market  Street. 


Water  Supply  of  Andoveb. 
Chemical  Examination  of  Water  from  HaggeWs  Pond,  Andover, 

[Parte  per  100,000.] 
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V.ittght. 
None. 
T.  alight. 

as 

.14 

£.40 

1.30 

i.ao 

l.SA 

.ooos 

,0012 
.000« 
,0008 

>0009' 

*ond 
*oi5e 

,0108 
.01S4 

.0173 

.§100 
.0154 
.0132 
.OITO 

.otu 

.OOlfi 
.0012 
.0030 
.0014 

.0010 

.34 

.00^ 
.0050 
.0000 
.0000 

.0000 

.0000 
.0000 
.0000 

.25 
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.n 

i.a 

Odor  of  the  first  three  eannplea,  yegetable ;  of  the  laet,  none,  beoomlng  faintly  earthy  on  heating 

The  lUDplea  were  collected  from  a  faucet  at  the  pumping  atatlon. 


Odor,  geDernlly  dlitioctly  T«ffrlabl«  mid  oeeftBlotiiiJIjr  griuisy  or  uopleaflant. Tbe  SAmplct  wert 

oollecled  frocD  the  rt^tenrolr^  near  tbe  gtte  home. 

Microscopical  ExamitiaiUm  of  Water  from  the  Storage  Reseruoir  of  the  Arlington 

WaltT  Works. 

|Ntirab«r  of  orgnolftmi  ptsr  cubic  csetitliavter.] 
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ARLINGTON. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Arlington 

Water  Works  —  Concluded. 

[Number  of  organliiu  per  cnblo  centimeter.] 


1807. 

Feb. 

April. 

Jane. 

Aug. 

Oct. 

Dec 

ANEICALS. 
InAisoria, 

CryptomonAS, 

DInobryoo, 

Peridiolam, 

Vermes, 
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32 

476 

0 

It 

1 

0 
0 

1 

0 

7 

0 
0 
0 

0 

0 

0 
0 
0 

0 

6 

0 
0 
0 

t 

54 

0 

0 

62 

t 

100 

40 

40 

60 

to 

60 

Total,         •       •       •       •       •       i 

1,466 

467 

2.421 

1.274 

1,W8 

034 

Chemical  Examination  of  Water  from  Tubular  Wells  at  East  Lexington. 

[Parte  per  100,000.] 
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Averages  by  Years, 
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- 
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- 
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- 
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.0102 

.66 

.0042 

.0000 

.22 

4.7 

.0993 

Note  to  analyeM  of  1897 :  Odor  in  April,  faintly  unpleaMUt,  becoming  dietlnctly  mouldy  on  heating; 
In  Aoguit,  fUotly  earthy,  becoming  faintly  musty  on  heating;  In  December,  none,  becoming  faintly 

vvfttable  oo  heatliig;  at  other  timee,  none. The  aamples  were  collected  from  a  faucet  at  the  pump. 

iBfitiitloa. 

Microscopical  Examination, 

The  average  nomber  of  organiama  per  cubic  centimeter  found  in  ihese  samples  was  603,  consisting 
thiefly  of  OrmotMiat. 


A^HBITBXIIAM. 


ASHBURKHAM, 


Chemical  Examination  of  Water  from  Upper  Naukeag  Pond,  Ashburnham. 

[Pari*  ptr  100,000.] 
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Odor  of  the  iecoDd  pi«mple,  aone;  of  the  olberi,  Testable. Th«  i&mplee  w«ra  oollecied  ffoo 

Uw  fH)ad|  «bout  4  ffi«t  b«iieaib  the  surface. 
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ATHOL. 

Microscopical  Examinaiion  of  Water  from  the  Large  Reservoir  in  Phillipston, 
[Number  of  organisms  per  eaUe  centimeter. ] 


Jan. 


March. 


May. 


Jalj. 
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Day  of  examination, . 
Nomber  of  sample,   . 
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Bynedra, 

Cyanophyces,  . 
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ANIMALS. 
Rhisopoda.  Aroeila,    . 

Infusoria,     . 

Dioobryon, . 
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Vermes,. 

Crostacea,  Bosmlna, . 
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Water  Supply  of  Attleborough. 
Chemical  Examination  of  Water  from  the  Well  of  the  Attleborough  WaUr  Works, 

[Parts  per  100,000.] 
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Odor,  BOO*.— TIm  samples  were  collected  from  a  faucet  at  the  pumping  station,  while  pumping. 
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BABBIS. 

Water  Supply  of  Barre. — Barre  Water  Company. 
Chemical  Examination  of  Water  from  the  Reservoir  of  the  Barre  Water  Company. 

[PArtfl  p«r  100,000.] 


a. 

APPULlABQX^                1 
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Odor  of  the  flrat  three  tamplee,  faintly  vegetable;  of  the  last,  none.^— Nos.  10103  and  20041  were 
MlWeted  from  the  reterrolr;  No.  184S9,  from  a  faucet  on  the  main  pipe  line;  No.  21001,  from  a  faucet 
it  the  dead  end  of  a  pipe  line. 

Microscopical  Examination, 

No  organisms  were  found  In  the  flrst  and  last  samples;  In  the  second  and  third  samples  there  were 
foaod  23  and  230  organisms  per  cubic  centimeter  respeotWely,  consisting  chiefly  of  Dinobryon. 


Water  Supply  of  Belmont. 
(See  Watertown.) 

Water  Supply  of  Beverly. 

(See  Salem.) 
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BiLLEEICA. 


^%m  •dvice  of  the  State  Board  of  Health  to  the  water  supply 

>:|i^  of  the  towo  of  Billerica,  relative  to  a  proposed  water 

J    for  that  town,  to  be  taken  from  the  ground  near  the  westerly 

Im^  u(  tbe  Concord  River,  may  be  found  on  pages  4  and  5  of  this 

•    •ocorJance  with  the  advice  of  the  Board,  tests  were  made  of 

k*  irround  iti  the  vicinity  of  the  Concord  River,  a  short  distance 

I       ^|j0  Corner  Bridge,  so  csilled,  in  November  and  December, 

lM7   hy  means  of  numerous  test  wolls.     On  November  15  a  pump- 

.      test  to  obtain  in  formation  as  to  the  quantity  and  cjuality  of  water 

T^  njitrht  be  obtained  from  the  ground  in  this  region,  was  begun  by 

^pjyjff  with  a  steam  pump  from  seven  wells,  numbered  11,  12, 13| 

iT  42^  48  and  49.     Several  samples  of  water  were  collected  in  the 

^^urse  of  this  test»  the  results  of  which  may  be  found  in  Table  1, 

which  follows.     This  test  was  continued  from  November  15  to  24, 

gnd  the  water  when  first  drawn  from  the  ground  had  a  strong  odor 

like  sulphuretted  hydrogen,  throughout  the  test*     The    odor  dis- 

uptjenred  after  the  water  had  been  standing  for  a  time, 

jn  order  to  obtain  information  as  to  the  quality  of  the  water  of 
the  diflerent  wells,  a  portion  of  them  were  shut  olf  at  times,  and 
g^pples  collected  from  the  remaining  wells.  The  results  of  this  ex- 
nQiination  are  given  in  Table  2,  which  follows. 

Owing  to  the  unsatisfactory  quality  of  the  water,  analyses  were 
made  of  samples  of  water  from  a  large  number  of  .the  individual 
^st  wells  in  this  locality,  to  determine  the  quality  of  the  water  in 
the  various  wells.  The  results  of  these  examinations  are  given  in 
Table  3,  which  follows. 

Asa  cesult  of  these  investigations,  a  second  test  was  made,  begin- 
ning on  December  3,  by  pumping  continoously  from  wells  numbered 
12rf,  22,  24,  25,  32,  34  and  53.  The  test  was  discontinued  on  Dec* 
11,  1897*  The  advice  of  the  Board  to  the  town  of  Billerica  with 
reference  to  the  use  of  water  from  the  ground  in  this  region  may 
be  found  in  a  subsequent  report. 
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1              BILI^ERTCA*                                                                                                                                            ^^1 

I           Chemical  Examination  of  Wafer  from  Various  Ttibutar  Test  Wells  on  the  Weslcrlif  M 

^^—^                                                 Side  of  the  Concord  River,                                                1 

^^P                                                      Taule  s.                                                     m 

[Pnrti  per  lOO^CiOO  ]                                                                                  1 
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KcM.  11383,31888,31880,  21888,  21800  Md  31803  h&d  a  faint  odor  like  fttilpbii retted  bjdroffen  wl»ici 

oollected:  in  No««  31387  and  21391  the  odor  wm  itrong;  ths  raraftliiliaff  «ftmplefl  bad  no  odor.    Wbeo 

reeelvvd  at  the  iHboratory  the  odor  of  Koa.  2I3S4  and  31^^17  wai  feloilj  earthy;  of  No.  Siano^  ollj; 

af  tbfj  otli*r«*  none,    A  fitlDLly  earthy  odor  wm  derelop^d  to  some  of  ttie  aimplei  on  bnttog. The 
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table 
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Chemical  Examination  of  Water  from  Tubular  Test  Wells  on  the 

of  the  Concord  River, 

Table  4. 

[r«rU  per  100.000.] 
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Odor,  none. TbeiamplM  were  ooUeoted  from  the  pipe  diacharging  water  from  a  steam  pamp 

vbOe  pumping  from  seyen  tabular  wells,  numbered  12a,  24,  25,  82, 84  and  68.  The  wells  were  located 
a  fthort  distance  north  of  the  Corner  Bridge,  the  nearest  well  to  the  river  being  distant  from  It  about  800 
f«tt  sod  the  one  farthest  from  the  river  about  700  feet.  The  test  was  begun  on  December  8,  at  1.22  p.x., 
ud  pumping  was  continued  until  December  11,  at  8  P.M . 
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BOSTON. 

Water  Supplt  of  Boston, 

Resservoir  No.  5,  in  Southborough,  which  was  under  constniction 
during  the  years  18*^4  to  1897^  was  takeo  by  the  Metropf>litan 
Water  Board  Jan.  4,  189*>.  Storage  io  this  reservoir  was  bcjruo 
in  the  early  part  of  the  year,  and  a  small  amount  of  water  from 
this  source  was  used  for  the  supply  of  Boston  during  the  drier 
portion  of  the  summer. 

f 

SunurRT  RtVER  Sufply  —Chemical  ExaminrUion  of  Water  from  Indian  Sroak^ 

at  Head  of  Reservoir  No.  6,  Hopkinton, 

[PartB  per  100,000.] 
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BOSTON. 

S<n>BUBT  RiVKR  SuPPLr* — Chemical  Examination  of  Water  from  Bestrvoir  No. 
6t  Ashland^  collected  near  the  Surface, 

[PatU  per  lOOiOOO.J 
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5'oTB  to  Hiiity«e»  of  1897:  Odor,  genernllj  dbttnctty  vegelnbte;  tn  DecembiT,  fnlatly  mutty.    The 
Vrtn|«  HmoaDt  of  iron   found  In  thcw«  A&mplem  wa«  .0105  parts  per  100,000.— ^Tbe  ftimplet   were 
ltd  from  the  rc*«rvolr,  near  ihe  drnm.    For  monthly  record  of  b«lgbl  of  water  la  tbla  reaerrolr,  teo 
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BOSTON. 

Sudbury  River  Supply. —  Microscopical  Examinalion  of  Waier  from  Reservoir 
No,  6,  Ashland,  collected  near  the  Surface. 

[Number  of  organltms  per  cubic  oeDtlmeter.] 
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BOSTON. 

SuDBURT  RivEK  SvFPLY.  —  Mhrosoopicol  Examination  of  Water  from  Reservoir 

No,  4,  Ashland. 

[Number  of  organlims  per  cnblo  eentlmeter.j 
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SuDBURr  River  SwrLY.—  Chemical  Exftmifmlion  of  Water  from  Sudbury  ^rM^H 

^^                                     at  Head  of  Meservoir  No.  2^  Ashland.                            _^^^| 

^P                                                                                      per  100.000.]                                                              ^^^| 
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Sudbury  Rjveb  Supply.  —  Chemical  Examination  of  Water  from  Reservoir 

No.  2f  Framingham, 

[Pkrti  per  100.000.] 
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BOSTON. 

Sudbury  River  Svpfly.— Microscopical  Examination  of  Water  from  Beservoir 

No.  2,  Framingham. 

[Number  of  orgAoUms  p«r  onbic  centimeter.] 
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BOSTON. 

SuDBURT  River  Supply.  —  Chemical  Examination  of  Water  from  Walker's 
Brooke  Marlborough, 

[Parte  per  100,000.] 
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Note  to  aoalytet  of  1807 :  Odor,  generally  dlatlDotly  vegetable  and  matty,  beeomlDg  ttrooger  on 
btttlog.  —  Tbe  tamplet  were  collected  from  tbe  brook  at  tbe  first  road  bridge  below  Maple  Street, 
iboQt  1  mile  eouth  of  tbo  centro  of  tbo  city  of  Marlborough. 


Odor,  Tei«tAbl«»  fttid  BOmoiSm^M  motnldy,  t}«oOftiliiiff  »omBwbm(  atrooger  on  heatlog.     Tbo  ftv^rafe 

acDouDt  of  IroQ  In  ther<e  ■ittupleH  was  .U]4'2  parts  pur  100,000. ^Tbu  MiiiplM  were  oollDCttKl  from  Iki 

reserr^utr  neir  the  gAU'  houftc,  ai  a  d«ptb  of  I  loot  b«iDc«th  tho  «urfaco«  For  roootbly  record  of  belgblof 
wmUr  to  Ihia  rdjcrrolr*  »eo  i«ble  ou  ptkgv  134.  The  qnoHly  of  ihe  wnier  of  ifala  aource  may  lukv*  b«tl 
»jf«etfM]  duriog  mucb  of  ibo  ycAr  b>y  work  Incident  to  Lbu  oompletloii  of  ibe  reaervolr* 


SUPBUHY  EiVER  SurPLY.  —  Microscopicat  Exammalion  of  Water  from  Bcsertmr 

Na.  5,  Southborought  coUecled  near  the  Surface, 

[Number  of  orifaDUniA  per  cubic  contl meter, ] 
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To.  34.]     EXAMINATION  OP  WATER  SUPPLIES 


BOSTON, 

f    ScDBCRY  River  Supi'LT,  —  Microscopical  Examination  of  Water  from  Reservoir 
'  No,  5,  Sotiihborough,  collected  near  the  Surface  —  Concluded. 

[2irniiib«r  of  orgimlima  per  aubte  ceatlmiHier.] 
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SuDBCRT  RiTER  ScppLY, —  Chemical  Examination  of  Water  from  Reservoir 
d,  Southlforough^  collected  about  Midway  between  the  Surface  and  Bottom, 

[ParU  per  100.000.] 
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Odor,  fftlotly  veireuble,  becoming  ^troDgcr  on  hpAtlng.    The  Iron  wat  det^rmlDed  In  five  tumpleti 

tike  ftT«rttge  Amoubt  ItJ  piirU  per  100,000  being  .oiftS, Thi  «nmpileB  were  cotlecled  from  tlw  reaetvolr. 

M«r  Ui«  r^'o^'it^^'^i  *^  dfpthi  fAnglng  from  14  lo  22  feet  betienLfa  the  lurface.    For  motiilily  record  of 
"  '  *  ~  of  WAler  Id  thia  reacrToLr,  aee  teble  oa  page  135. 
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BOSTOX. 

Sudbury 


River  Supply. —  Chemical  Examination  of  Water  from  Reservoir 
5,  SotUhborough,  collected  near  the  Bottom. 

[Parta  per  100,000.] 
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Odor,  generally  faintly  vegetable,  becoming  some  what  stronger  on  beating.    The  areraga  i 

of  iron  found  In  these  samples  was  .0206  parU  per  100,000. The  samples  were  collected  from  the 

resenroir,  near  the  gate-house.    For  monthly  record  of  height  of  water  in  this  reservoir,  see  table  on 
page  135. 
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BOSTON, 

'SrototiKv  River  Surrtr.- 

-  Chemical  Examination  of  Water  from  Stotiy  Brook, 

at  Head 

of  Beservoir  No.  3^  Southborough, 
[P#rtaper  l(»<>,00t>] 
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BOSTON, 

ScDiiUiiY  River  Supflt, 


-  Chemical  Examination  of  Waier  from  Reservmr 
No*  3,  Framingham, 

[Parts  per  100,000.] 
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Sdi>bury  River  Supply.  —  Microscopical  Examination  of  Water  Jrom  Reservoir 

No,  3,  Framingham, 

[Nnmber  of  organiims  per  oubio  centimeter.] 
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Uhmiical  ExamituUion  oj  Water  from  Lakm  OoehUuaU 
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BOSTON. 

CocHiTUATB  SuFFLY.  ^Mieroseopieal  Examination  of  Water  from  Lake  Cochit' 

uate  in  Wayland. 

[Number  of  orgmolmis  per  enble  oentimeter.] 
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BOSTON. 

COCHITUATE 


Works.  —  Chemical  Examination  of  Water  from  a  Faucet  ai  the 
Stale  House,  Boston. 

[Parts  per  100,000.] 
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BOSTON. 

UocHiTUATE  Works.  —  Microscopical  Examination  of  Water  from  a  Faucet  at 

the  State  House,  Boston, 

[Number  of  organlams  per  cable  ceotlmeter.] 
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BRAINTREK. 
Chemical  Examinaiion  oj  Water  from  LUile  Pond,  Brutntree, 
[PkrlM  p«r  100,000.] 
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yoiplM  wero  eolleetod  from  the  ponci. 

Microscopical  Exami7ifdion . 

In  the  flrtt  isinple  116  organLiaifl  per  cubic  ceDticneter  were  found,  44  of  whieb  ware  Annbeata.    In 
ibe  bat  «UBpl«  63  orgmnliini  per  cabto  eeoUmetar  were  found,  28  of  whloh  wer«  Anabama^ 

Water  Supply  of  Bridoewater  and  East  Bridgewater.  — 

The  Bridgewaters  Water  Company. 
Chemicai  Examinaiion  of  Water  from  the  Welh  of  (he  Bridgewaters  Water  Company, 

[Parti  per  100,000.] 
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Odor,  Dooe.^— The  sample  was  eollected  from  a  faocet  at  the  pomptog  itation. 

Microscopical  Examination, 

Fangi,  Otnolhrix,  3.900. 

Water  Supply  op  Brockton, 
The  advice  of  the  State  Board  of  Health  to  the  city  (jf  Brockton, 
relative  to  seen  ring  an  additional  water  supply  from  Silver  Lake  in 
the  towns  of  Pembroke,  Kingston  and  Plyinpton,  and  Pine  Brook, 
Howard  Brook  and  Monj^jnsett  Pond  in  the  towns  of  Hanson  and 
Halifax,  may  be  found  on  pages  6  to  9  of  this  volume.  For  the 
resulta  of  analyses  of  water  from  these  sourceB,  see  Halifax  and 
Pembroke  in  this  volume,  and  Kingston  and  Pembroke  in  the 
annual  report  for  the  year  1896. 
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STATE  BOARD   OF  HEALTH,         [Pub.  Doc. 


BBOCKTON, 

Chemical  SxantincUio7i 


of  Water  from  SalUbury  Brook  Storage  Bes^rvoir, 

[Parte  per  100,000.) 
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Microscopical  Examination  of  WcUcr  from  Salisbury  Brook  Storage  Reservoir. 
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BROCKTON. 

Microscopical  Examination  of  Water  from  Salislmry  Brook  Storage  Reservoir 

—  Concluded. 
[Nnmber  of  orgAolsmt  per  eablc  eentimeter.] 
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C%emtca2  ExamineUion  of  Water  from  Underdrains  beneath  the  Sewers  at 

Brockton. 

[Parts  per  100,000.] 
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Table  showing  Height  of  Water  in  Salisbury  Brook  Storage  Reservoir,  Brockton, 
on  the  First  Day  of  Each  Month  in  1S97, 

[Non.— High- water  mark  is  14.25  feet.] 
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Odor,  DOSQ. Tli«  Munplei  were  oollcct«d  from  a  fftuoet  mx  tii«  tow^iitrTlMfmiDpiDg  aUUoq,  lcM»l«d 

n^T  Uie  Obarlei  Hlver,  la  Ihe  W«al  Uuxbury  dtitrlol  of  the  city  of  Botloo,  ftod  repraoent  •  mlztur*  of 
wjitcr  from  thu  ilter-guUery  nnd  LubuLkr  weHfl. 


(^iemical  ExamimUitm  of  Water  fr^mi  the  Covered  Utscrvoir  of  Ihe  Brooklim 

Water  Works. 
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BR00K1.1N1:. 
Chemical  Examinaiion  of  Water  from  Charles  River ^  opposite  the  FiUer-gallery  of 
the  Brookline  Water  Works  at  West  Eoxbury. 

[Part*  per  100,000.] 
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Odor,  genenilJjr  dltUnelly  vrgelabli;,  becomfng  ■OfDfiUjinei  monldjr  ot  gnwsy  on  Hiefttlng. 


Water  Supply  of  Cambridge. 

The  capacity  of  the  sources  of  water  supply  of  the  city  of 
Canihridge  was  increased  during  the  year  1^97  by  the  completion 
of  two  new  storage  reservoirs.  These  reservoirs  were  formed  by 
dams  constructed  across  Hobbs  Brook  in  Waltham,one  of  the  tril)u- 
laries  of  Stony  Brook,  which  enters  that  brook  a  short  distance 
above  the  Stony  Brook  storage  reservoir. 

The  lower  reservoir  has  an  area  of  466.8  acres  at  high  water.  Its 
maximuo}  depth  is  26  feet^  and  its  totiil  storage  capacity  is  about 
2,450,000,000  gallons.     Its  average  depth  is  about  16  feet. 

The  upper  reservoir  has  an  area  of  91.6  acres  at  high  water,  a 
maximum  depth  of  15  feet,  and  its  total  storage  capacity  is  about 
242,000,000  gallons. 

The  bottoms  of  both  of  the  reservoirs  were  prepared  for  the 
storage  of  water  by  removing  the  soil,  muck  and  vegetable  matter 
from  the  areas  to  bo  tlowed.  Much  of  the  soil  was  deposited  in 
shallow  places  around  the  sides  of  the  reservoir,  and  these  places 


CAMBRIDGE. 

The  area  of  the  watershed  above  the  dam  of  the  lower  reservoir  is 
6,6  square  miles,  including  the  areas  of  water  surfaces.  It  contains 
considerable  poijulation^  mostly  in  scattered  farm-houses.  From 
the  lower  reservoir  the  water  flows  3.8  miles  in  the  chanDel  of  the 
brook  lo  the  Stony  Brook  Reservoir.  The  watershed  tributary  to 
the  brook  in  this*  vicinity,  as  well  as  the  watershed  of  Stony  Brook, 
contains  a  cansidernl>le  popululion,  Imt  no  large  villages.  From  the 
Stony  Brook  Reservoir  the  water  flows  to  Fresh  Pond  through  a 
conduit  a  little  less  than  8  miles  in  length. 

A  new  distributing  reservoir,  known  as  Payson  Park  Reservoiri 
situated  in  Belmont,  was  completed  in  1897.  The  reservoir  bus  & 
total  area  of  about  7.4  acres  at  high  water,  and  its  general  depth  is 
from  20  to  21  feet.     Its  capacity  is  43,000,000  gallons. 


Chemical  Ezaminaiion  of  Wf iter  from  Fresh  Pond,  Cambridge. 

[P»rt*  per  100^000.] 
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.33 

7.36 

a.&fi 

.0030 
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.0182 

.0082 

.63 
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19T2S  ; 

July    e 

V.«M«ht. 

SlkhL 

.3d 

6. 85 

2.U 

.004« 

.0170 

.0168 

.0012 

.62 
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lOMl 

Aog.  a 

HHghl. 

ailKbl. 

.2S 
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.0018 

.024$ 

.0188 

.0(»2 

.61 

.0250  ,lKMi»  1  4,=,     %.l 

20876 

Bepi,  ft 

mighi. 

SIlRbt. 

.U 

e.8£ 

2.00 

.0006 

.023S 

.0172 

.0000 

.68 

.0080  .<Xnt6;  .40  '  2-8 

30713 

Oct.     4 

flllKht 

.SHght, 

.38 

6.00 

3.3& 

.0006 

.0238 

.0190 

.00138 

.60 

.0120. UUUl   rJH     8.6 

21090 

Nov.   '2 

v. « light. 

v.Aiigbt. 

.40 

7.10 

2.00 

.0172 

.0242 

.UIM 

.00)62 

.60 

.IXI^j.OQ06 

.S8    8.1 

SI44A 

Dm.    « 

V.illihl. 

COIM. 

.40 

1 

7.46 

2.8& 

.0140 

.0292 

,0200 

.0066 

.68 

.0260.. 0018 

.42     4.0 

Averages  by  Ytar», 


1888 

.17 

11.14 

1,70 

.0182 

.0206 

1. 10 

.0281 

.0007 

» 

1689 

- 

, 

.11 

B.86 

1.83 

.0144 

.0290 

.0170 

.0060 

O.OO 

.0334 

.0008 

^ 

_ 

... 

1800 

. 

_ 

.11 

8.00 

1.34 

.0006 

.0231 

.0168 

.0053 

0.83 

.0303 

.0004 
.0004 

^ 

4.1 

•    I 

1801 

» 

* 

.16 

7.04 

1.80 

.0OB6 

,028A 

.0162 

.0073 

0.76 

.Q8«ft 

. 

8.1 

. 

18»2 

_ 

_ 

.16 

7.23 

1.67 

.OU88 

.0210 

.0161 

.0040 

0.67 

.024^.0003 

^ 

•.4 

^ 

1900 

• 

. 

.27 

6.66 

1.82 
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0,68 

.0286.0006 

,40 

tA 

p^ 

18M 

. 

* 

.30 

6.M 

1,81 

.0068 

.0100;. 0103 
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0.66 

.0183 

.00071!. 41 

8,1 

r. 

18|i« 

_ 

- 

.36 

7.43 

2.16 

.0064 

.0246:.0I80 
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0.60 

1.0221 

.0004;. 47 

S.$ 

• 

1806 

> 

. 
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2.10 
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.0046 

.0.72 

.0372 
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8.4 

.' 

1807 

^ 

" 

.86 

7.87 

3.20 

.0016 

.0220 

.0176 

.0044 

0.66 

.«• 

.0006 

.41 

8.1 

Non  t©  nomlys^f  of  180T:  Odor,  generally  dlitlnetly  vefttible. The  MroplM  wew  eo1l«eted 

from  Ihc  pump  ir«U  Ml  Ihe  pnrapLtiir  tyiitiaD.    For  munlbly  record!  of  b«1gbt  of  wAlsr  In  ibl«  pood,  «•• 
pftffe  116. 
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CAMBRLDGE. 

Mieroseopical  Examinaiion  of  Water  jrom  Frtsh  Pond,  Cambridge. 

[Number  of  organUms  per  cubic  centimeter.] 
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^H 

■              Chemical  Examinalian  oj  Walerfrom  Sioni/  Brook  Storage  Besertfoir^  WttUhami,  W 

[Vnm  p«r  100,000.}                                                                         I 

" 

■" 

^>        ■ 

I  1 

9 

APTKAUltOB. 

Eyafou- 

TIOM, 

AjfHOKIA. 

1 

1 

Kmoanr 

4t 

1 

1 
1 

5 

1 

a 

i 

o 

.4 

§1 

i 

AltminliiAld. 

r 

1 

5 

t 

>■ 

2 

2 

1 

^^V         K    '<      p 

H 

o 

H 

(b 

t* 

a 

<£ 

0 

% 

S 

o  1  a  g 

is«t» 

0.8. 

1 

tBtll 

J&o.  12 

DlHInet.    8Me;ht. 

7.70 

2.00 

.0066 

.0278 

,0204 

.0014 

,67 

.0400.0001 

.82 

I.f| 

18420 

Feb.    2 

eilgbl. 

V.iMgbt. 

0.60 

£.96 

1.00 

.0000 

.0218 

.0303 

.0016 

.47 

.0800 

.0001 

.62 

^t| 

IMBl 

Mar.    2 

Blight. 

Blight. 

O.AO 

&.4fi 

i.io 

.0040 

.0180 

.0172 

.0014 

.44 

.0380.0001 

.16 

1.7^ 

18008 

April  a 

Bll«hl. 

Blight. 

0.B6 

4.BJ> 

1.00 

.0032 

.0378 

.0220 

.0068 

.48 

,0260 

.0009 

.68 

I.I 

iiies 

M*y    4 

V.  ftUght. 

V.  ftUghi. 

0.70 

4.00 

1.06 

.0012 

.QUO 

.0233 

.0008 

.44 

.0600 

.0001 

.63 

8.1 

1«37T 

Jane   2 

Bhght. 

BUghl. 

UOO 

e.oo 

2.30 

*(MktS 

.OiS8 

.tms 

.0060 

.40 

.0180 

.0001 

.10 

S.f 

10720 

July    0 

Distinct. 

SUgbL 

1.00 

7.2ft 

2.06 

.mm 

.oasfli 

.0364 

.0063 

.42 

.0060 

.0061 

.12 

3.8 

19MT 

Auff.  3 

etigbt. 

BHglit. 

0.68 

0.35 

3.S0 

.0014 

.0322 

.0SS8 

.0064 

M 

.0170 

.0008 

.«> 

2.4 

20417 

Sept.  « 

V.  ilifht 

y.iiigbi. 

o.e« 

7.10 

2.70 

.OOOOi 

.0803 

.0208 

.0068 

.44 

.0060 

.0003 

.80 

i.6 

9ona 

Oct.     fi 

Shght. 

Blight. 

0.06 

0.00 

2.06 

.0012 

.0204 

.02S0 

.0004 

.40 

.006oi.0002 

.86 

8.1 

31006 

Sav,    2 

V.iUihu 

Blight. 

0.46 

0.75 

2.46 

.0010 

.02M 

.0263 

.0014 

.68 

.0080 

*0QOS 

.62 

It 

314e2 

De<.    7 

V.illBbl. 

eiigbt. 

0.70 

7.W 

S.46 

.0040 

.027B 

.0268 

.0020 

.52 

1 

.0140 

.0001 

.74 

u 

^^^^^                                                Averages  bv  Tears,                                                 ■ 
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^^^M            NoTB  to  anmlyMi  of  1S07 :  Odo 

r,  dlstlDctlf  TtgetAble. Tbe  uinipt«a  w«r«  oollMUd  Craai  ttiH 

^^^^1        nwervoir,  aeKr  tlie  aurfaue,  At  lh«  da 

m.    For  monthly  record  of  height  of  wnter  la  ihla  iMvtTOlr* H^H 

^^V       Pft||«  I4n. 

J 
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CAMBRIDGE. 

Microscopical  Examinalion  of  Wai£r  from  Stony  Brook  Storage  Et^vrvotr, 

Wnliknm, 

[Number  of  orifiiQUtui  per  cubk  cfiDllmtiler,] 
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208 

Chemical  Exatmnation  of  WaUr  from  Hobhs  Brook,  at  Winter  Street^  Wuliham. 

[FrtU  per  100,'XW.] 
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Odor,  distinctly  ^eKetnblu  and  »orQotliiii>i   moatdy;    In  Noirembfr,  »«nhy. Tli*  wtmnlc*  w«F« 

I  from  the  brook>    Tbc  qualUy  uf  the  waier  of  thit  aourca  And  uf  diouy  Braak  Uoitt^rvDlr  may 

J  afloetod  doring  »  portloii  of  die  year  by  work  luddent  to  tbc  ooDtlriictloo  of  a  atonige  r«*or- 

r  vpoa  Elobba  Brook,  Jibove  ihe  polat  wti«ro  ib«  i«mpl«a  wore  ooUeotedk 


146 


STATE  BOARD  OF  HEALTH.        [Pub.  Doc. 


CAMBRIBGB. 

Table  shelving  ffeighls  of  Water  in  Fresh  Pond  and  Stony  Brook  Storage  Reser- 
voir on  the  First  Day  of  Each  Month  in  1897. 
[Heif  hta  are  In  feet  aboye  Cambridge  dty  base.] 


DATS. 


Presh  Pond. 

High  Water, 
16.86. 


btony  Krook 
Ketenrolr. 

HelRht 

of  Rollway, 

81.00 


DATS. 


FreahPoDd. 

High  Water, 
HA. 


Stony  Brook 
ReatirToir. 

Helflit 

of  Kollwaj, 

8100. 


Jan.   I, 

1997. 

Feb.  1. 

Mar.  1, 

April  1, 

May  1, 

Jqdo  1, 

12.86 
12.88 
14.06 
16.62 
10.87 
17.03 


81.11 
81.04 
81.10 
81.60 
81.22 
81.17 


July  1,. 
Aug.  1, . 
Sept.  1, . 
Oct.  1,  . 
Nov.  1,. 
Dec.  1,. 


1997. 


16.78 
16.40 
16.28 
16.76 
14.78 
16.87 


81.21 

8i.r 

81.02 
77.00 
71.01 
81.U 


Water  Supply  of  Canton. 

Chemical  Examination  of  Water  from  the  SpringdaU  Well  of  (he  Canton  Water 

Works. 


[ParU  per  100,000.] 
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Odor,  Done. The  sample  was  collected  from  the  well. 


Water  Supply  of  Chelsea. 
(See  Boston,  Mystic  Works.) 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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CHESHIRE. 

Water  Supply  or  Cheshire.  —  Cheshire  Water  Company. 

Chemical  Examination  of  Water  from  the  Reservoir  of  the  Cheshire  Water 

Company. 

[ParU  per  100,000.] 
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Odor  of  the  first  tainple,  Mnily  vegetable  and  mouldy;  of  the  others,  none. The  samples  were 

coBeeted  from  a  faucet  In  the  village. 


Water  Supply  of  Chester. 

Chemical  Examination  of  Water  from  the  Austin  Brook  Reservoir  of  the  Chester 

Water  Works, 
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[ParU 

per  100,000.] 
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Odor,  fkintly  impleaaaot.— —  The  sample  was  collected  from  a  faucet  in  the  village. 


Odor,  vefetabte,  uid  of  the  fint  umpfo  a1»o  moutdv.^^Tbe  <Aiiip1e«  were  eolleettd  from  faaoels 
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Water  Supply  of  Cohasset.  —  Corasset  Water  Compant- 

Chmieal  ExamimUian  of  WaUr  from  the  Tubular  Welis  of  (he  Cohasset  Water 

Company* 

[FaKi  ptr  100,000.] 
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SoTB  10  AOAlyto*  of  1807 ,  Odor  of  the  flrftt  itmple,  fatollf  mouldy^  cflMppeArlng  od  beellufr;  of  the 
ImL  MoMjr  «Arthy ;  of  the  otbere,  ooue.  ^-^^The  tt&mplua  w«re  collected  froca  &  fauctit  at  the  pamplog 
mmpm,  vnlk  pmnplog. 

Microscojyical  ETamination, 

onpmtom  O'wiofAHz  wm  found  In  tomei  of  thr>«d  gamplei,  the  freetett  ftmon&t  foao4  being 
ettble  oeDlisieter  Id  the  eample  cotlectod  in  Jaly. 
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COXC01iI>» 


Water  Supply  of  Concord  and  Lincoij^, 


The  organism  Uroglena  appeared  in  the  water  of  SaiiJy  Pood  to 
the  winter  and  early  spring  of  IHUT,  impartiog  to  it  a  disagreeable 
ta&te  and  odor. 

Chemical  Examinalion  of  WcUtr  from  Sandf/  Pond,  Lincoln, 
[Purtt  per  100,000.] 
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Odor,  federally  fblntly  vrgelable,  ieldom  DODe;  In  Febniaiy  and  Aprtl^  liiby  acid  oily.  Ob  hcfttlDib 
the  odor  be>c«tDe  •omewbAt  AiroDger.  — No*.  18333  &ud  18712  wttn  oolj^eled  from  the  pood;  Ibe  oUMIB 
wtre  oolltfcled  from  a  fnuci't  In  ibe  town.  ^^^1 


Microscopical 

Examinalion  of  Water  from  Sand^  Pond,  Lincoln 

^H 

[Kambfir  of  orKAulitmA  per  cubic  centfrneber.} 
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MkrmcGpicQl  Examinalion  of  WfUerfrom  Sandy  Pond,  Lincoln  —  Concluded. 

[Number  of  orgRnl^ms  per  ^ubjc  cetitim«t«r.] 
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Water  Supply  of  Cottage   City,  —  Cottage  City  Watee 

Company. 

kal  Examination  of  Water  from  (he  SpHngs  of  the  Cottage  City  Water 

Company, 
[Pftrti  per  100,000.] 
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Odar»  oaii«^ Th«  iAinple  wta  flollMlfld  frooi  i  faootl  tA  th«  pnmplDg  ttAtlon. 

Water  Supply  of  Dalton  Fire  District,  Dalton. 
Chentiatl  Examinalion  of  Water  from  the  Lower  Beservoir  on  Egypt  Brook, 

[Vntf  prr  1UO»OCW,] 
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Odor,  diiUoeilj  reg«t&bl«>~— The  lampte  wiu  collected  horn  the  reteiroir. 

Microscopical  Exam ination. 
Th«  IoiaI  namb«r  of  org^nUm*  f)«r  oubi«  c«Dtlmeiar  Jound  lo  ibla  uEofle  wu  1S4,  eoQiiatlDg  ohlally 
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Odor,  fnlDlly  v«geijible<^^->The  i&aiple  waa  fiaUected  from  the  mervolr. 
Microacopicnl  Examinntion, 

Tbo  total  number  of  orgunlmiiB  per  cubic  ceDLfmcter  found  lo  ibli  umple  was  110,  eo&ftUiUif  ehlsflf 
of  DlfiQl/ryun* 

Water  Supply  of  Danvebs  and  Middleton. 

Chemical  Examination  of  Water  from  Middleton  Pond^  Middle£(m, 

[Pattt  per  100,000.] 
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Micromopical  Examination  of  WaUr  from  Middicion  Pond^  Middleton* 
[Ntimber  of  ornncibnii  per  cnbtc  centimeter.] 
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DANVERS. 

Mimsoopieal  Examination  of  Waierfrom  Middleton  Pond^  MiddleUm  —  Concluded. 

[Namber  of  organUma  per  eubie  centimeter.] 


1997. 

March. 

July. 

September. 

December. 

PLANTS -Con. 

Cyanophycees, 

0 

It 

71 

0 

Annbenii 

Coelospbaeriam, 

0 
0 

20 
40 

0 
0 

AijrBB, 

0 

10 

19 

t6 

ANIMALS. 

Infosoria, 

m 

0 

to 

DlDobryon 

288 

0 

18 

Vermes.  Aaplanchna, 

1 

0 

0 

Ml%aUaneoru»t  Zoogloeft, 

0 

•    16 

8    ^ 

5 

Total, 

293 

487 

648 

8,617 

Water  Supply  of  Danvers  Lunatic  Hospital. 

The  advice  of  the  State  Board  of  Health  to  the  superintendent  of 
the  Danvers  Lunatic  Hospital,  with  reference  to  a  proposed  new 
source  of  water  supply  for  the  hospital,  may  be  found  on  page  9  of 
thi8  volume.  The  results  of  an  analysis  of  a  sample  of  water  from 
a  test  well  at  the  place  where  it  was  proposed  to  secure  a  supply  of 
water  from  the  ground  are  given  in  the  following  table :  — 

Omiical  Examination  of  Water  from  a  Tubular  Test  Well  at  the  Danvers  Lunatic 

Hospital, 

[Purta  per  100,000.] 
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Odor,  faintly  vegetable. The  aample  waa  collected  from  a  tubolar  teat  well,  f^ltnated  about  4,000 

ftA  vaac  of  the  boapltal,  near  a  amall  brook  whloh  flowa  Into  the  Ipawlch  River,  about  1,200  feet  above 
the  month  of  the  brook. 
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BASTON. 

Water  Supply  op  North  Easton  Village  District,  Easton. 

Chemical  Examinalum  of  WcUer  from  the  Well  of  the  NorUi  Easton  Village 

District. 


[ParU  per  100,000.] 
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Odor,  Done. Tlie  tainple  was  collected  from  a  faucet  at  the  pumping  auUon. 


Edgartown. 

The  advice  of  the  State  Board  of  Health  to  the  Edgartown  Water 
Company,  with  reference  to  securing  a  supply  of  water  from  the 
ground  at  **  Wintucket  Bottom,**  may  be  found  on  pages  9  and  10 
of  this  volume.  The  results  of  an  analysis  of  a  sample  of  watej: 
collected  from  a  test  well  at  this  place  are  given  in  the  following 
Ubie :  — 

Chemical  Examination  of  Water  from  a  Tubular  Test  Well  in  Edgartown, 

[Parts  per  100,000.] 
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Odor,  none. The  sample  vas  collected  from  a  tubular  test  well  in  Wintucket  Bottom. 


Water  Supply  of  Everett. 
(See  Boston,  Mystic  Works.) 
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FAIRHAVEX, 


Water  Supply  of  Fairhaven. 


The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nje,  irith 

reference  to  a  proposed  water  supply  for  the  tow  us  of  Wareham, 
MarioD,  Muttapoisctt  aud  Fairhaven^  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  saniples  of  water 
from  the  sources  under  consideration  may  be  found  in  the  following 
table,  and  also  under  Wareham  in  this  volume. 


Water  Supply  of  Fairhaven.  —  Fairhaven  Water  Compa3« 

The  advice  of  the  State  Board  of  Health  to  the  board  of  health 
of  Fairhaven  with  reference  to  t!ie  presence  of  lead  in  the  water 
drawn  through  lead  service  pipes  in  the  town,  may  be  found  on 
page  10  of  this  volume. 

Chemical  Examinaiiofi  of  Water  from  the  Tubular  Wclis  of  the  Fairhaven  Water 

Company. 

[P»m  |«r  100.000.) 
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Odor,  QotM.    A  falnil^  TflfoUble  or  earthy  odor  wm  dewloped  ta  vome  of  Ibe  umplM  on  heatlof. 
<^— TIm  ■Amplu  were  aolleotod  fn»m  a  fauoot  at  the  pampLag  iUtloa* 
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■                                                                                                                                    PALI.  ntTEB.             I 

f                             Water  Supply  of  Fall  River.                                ^^ 

"      The  advice  of  the  State  Board  of  Heallh  to  the  city  of  Full  River,     ^^ 
relative  to  preventing  the  pollutioD  of  the  water  supply  of  the  city,       ^J 
may  be  found  on  pages  10  and  11  of  this  volume,                                     i^l 

Chemical  Examinalion  of  Water  from  North  Watuppa  Lake,                     ^^^ 

[  Parte  per  10O,€O0.}                                                                                ^^H 
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- 

ia«:» 

_ 

- 

.16      3.2d 

O.0S 

.OOOfi 

.Olfil 

- 

.09 

.0086 

- 

- 

-     J 

- 

isas 

- 

- 

,1T 

a. IS 

0.«3 

.0004 

.0158 

- 

- 

.BS 

.0067 

.0001 

-    ■ 

- 

iswr 

- 

- 

.27 

s.sd 

1.20 

.0006 

.0164 

.0140 

.0024 

M 

.0070 

.0002 

- 

-  n 

- 

IBOtl 

- 

- 

,08 

IStf 

O.W 

.0012 

.OlM 

.0107 

.0028 

.62 

.0U7 

.0001 

0.         1 

- 

i9w: 

' 

.35 

S.10 

1.1ft 

.0007 

.0140 

.0180 

.0010 

r"^ 

.0040 

.0000 

.80 

1 

- 

vm 

- 

- 

.20 

9.4D 

I.IT 

.oooa 

.0191 

.0161 

.0030 

\(f& 

.0010 

.0000 

.49 

1 

- 

UM 

-       , 

- 

,n 

a.ai 

l.U 

.0011 

.0100 

.0137 

.0023 

.01 

.0041 

-OOOO 

.3fi 

0.T             1 

- 

latr 

-      1 

- 

.sa 

S.fiO 

1.17 

.0010 

.0144 

.01S8 

«oooa 

.OS 

.0032 

.0000 

.»* 

-  m 

*  Jatie  to  Dcciaiiibtr.                                 f  Jhsbbtj  to  If  ay.                                                   ^^H 
X  llarcli  Md  April.                                    f  February,  April  and  May.                                  ^^H 

Jfon  to  ADiiljrt«i  of  1997 :  Odor  of  the  Brst  three  iarapteB,  fnlnllj  vegtlnMo;  of  the  la»t,  nooe.-- —             V 
TJi«  iamploa  w«re  collected  from  faiiic«la  Id  the  cUy.    For  height  of  wat«r  la  iMi  pood,  mvn  Utila  oq        ^^fl 

■_                          J 
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FALL.  RIVER, 

Chemical  Examination  of  Water  from  Korlh  Waluppa  Lake,  &>ikcledfirom  Varimu 

Farts  of  the  Lake. 

Samphi  collected  from  the  Surface  of  the  Lake,  a  quarter  of  a  Mile  North  of  the  Brid^  cem^ 
neeiing  Fait  River  and  Wesiportt 

[Piirla  per  1W,000,] 


19021 
21MM4 

SOATA 
20««S 

31034 


1897. 

July  2ft 
Auk-  9 
Aug.  33 
Befit.  S 

0«t,    l» 

Nov.  21 
D«c.  22 


Apfka&akcb. 


V.  Blight. 
V.  alight, 

V.flllKbt. 
V.*Ugtit- 


V.i^E^Kbl. 

V.«nvbc. 

t^ll^bu 

Coiia, 

Bltubt. 


lEBKIDUE  ON 


-    i 


,01SS 
,0170 
OIW 
OITO 
,0160 
.0144 
,0134 
,0100 


.otss 

.01&3 
.0132 


.0024 
.0036 


.Ol44i.O02<i 


.0158 
.0122 
.0174 

,oie« 


(AKTi 

.0010 
.00-J2 


.0030  .oow> 


.6S  , 


Sampler  eolieeted  from  ih4  Surface  of  the  Lake,  midway  bettpeen  H^iUon  Road  ttnd  S^pniar 

BorrimU  Point. 


10922 
SU04S 
20X60 

siais 
2ie3& 


Jul  J  Ifl 
Auk.  0 
Auif.  23 
Sepl.  8 
tif  pt.  20 
Oct.  18 
Nov-  22 
Dec,  22 


V.  ■Iliihl. 

Hllgbi. 

V.flbtgbt. 

V.«llKhi. 

V  iUfjbl, 

V  allgbt. 
SilKbl. 


Slight. 
Shsbu 

eiigbt. 
Slltfht. 
Dflcldnd. 


.Wit 


.OlTfl  .0131 .0048 

.ftiTsi.oiaa 

.<111«^.01lff.OOOO 


,0140  .oM 
,01&2 

,0028 


MM 
.0174 


Mm  J 
Mm  J 


0010 
.0014 


rOa30L0O(Mi«44 

1, 0020',  coon '.39 


0.1 
0.1 
0.1 
0.4 
0.1 
1.7 
l.a 
M 


SampU^  colUcied  from  the  Surf  ate  of  the  Lake^  midway  between  Speneer  Borden*  §  Point  t 

Ralph**  Ne€ih. 


19M3 

Joly  7B 

V.  Blight. 

811  gbl. 

.15 

3.10 

0.85 

.0000 

.OlTol.OHS 

.0054 

.67 

'.0000  ,01 

Km{*4I     0.1 

90U40 

Aug.   0 

Bllgbt. 

BIlKbt 

.14 

3.A6 

1.S5 

.0009 

.oisa 

.0190 

,0050 

.60 

i.OOOU^.Oc 

»Oiil  .37    O.f 

302S7 

Ann.  3a 

V,  slight. 

V.»iiifbL 

.14 

8.4« 

1.20 

1.0012 

.0180 

.0148! 

.0C40 

.01 

.tur:^  "- 

—'   •:     0.6 

204*1 

ri<:pt.    8 

V  tllKbl. 

V.nlliEbt 

.!» 

8.40 

1.05 

.0002 

.OlM 

.0158 

.0096 

.60 

.00- 

o.i 

204TT 

8«pi,20 

V.BllKht. 

V.Allgbt, 

.18 

9.45 

1.45 

.0004 

.0158 

.01 M 

.0003 

.02 

,0<.H 

1.1 

2UST0 

Ucl.    18 

V.ttllKbt. 

tilUbi. 

.28 

a.65 

1.40 

.0008 

.0108 

.0000 

.0018 

.68 

*0K' 

hi 

2t:$;f0 

Nov.  2-4 

V.ftliKbt 

BMgbt. 

.J)T 

3.60 

1. 80 

.0018 

.0108 

,0180 

.0010 

.66 

.90:: 

I.O 

stoao 

Dec.  22  1 

dUgbC. 

tiitghl. 

.33 

3.T5 

i.ao 

.0000 

.0175 

.0172 

.Oft 

.00- 

1 

1     ^ 

^ 


eotteeted  from  the  Bottom  of  the  Lake,  midnoay  between  Spencer  Borden*s  PoiM  mid  \ 
Halph't  Neek, 


10034 

July  20 

V.illgbt.   Bklisbt. 

J& 

3.20 

0,80 

.OOOoloiOO  .0149,0048 

'.« 

.0000 

.0000 

.m 

0.6 

30047 

Aug.    0 

Bli||bt«       Bllifbi. 

.14 

8.45 

1,3d 

,00081.0170  .OlSe.OOM 

.04 

.0030 

.0000 

.37 

O.t 

30258 

AUK,  23 

V.  Bllgbt,  V,  alliiht. 

.14 

3.10 

0.05 

.0008  .0170  ,0140,0020 

.01 

.0030 

.OOOu 

.31 

0.6 

90425 

Bflpi.    8 

Villgbt,   Sllghl. 

.18 

8.66 

1.00 

.om 

.oioa  .oirto.ftttookOi 

.0160  .01&4  .OOO-:'  .01) 

.0U2O 

.0000 

.34 

0.6 

3u678 

8<»pt  2<) 

1  V.mljfht.iV.ftUghL 

.25 

a.40 

1.50 

,0008 

.0020 

.OOOU 

.36 

0.1 

30671 

Oel.   18 

IV.NbKbt.   eilgbt. 

.30 

8.50 

1.45 

.0004 

.013U 

.0130  .000t> 

.04 

.04»U 

.004  JO 

.84 

0.1 

31329 

Nov,  22 

V.»nglit.   Con*. 

.31 

3.35 

1.40 

.0018 

,Ol»i 

.0184 

.0008 

.08 

.0080 

.0000 

.40 

0.1 

21037 

Deo.  33 

Slight.       Bilgbt. 

.87 

8.60 

1.80 

,0008 

.0188 

.OlfrS 

*0O28 

.80 

.0080 

.0001 

.it 

0.8 

Odor,  gVDflrnJly  fmlDlIy  Tflfetabls. 


Microscopical  Examination. 

In  tilt  umpl^  eolleoled  In  July  th«  org ttntima  Jlierocy^tU  and  Xoittoe  were  fciund  In  eotuildstillO  ] 
An  i  lAlgniacBOt  Dumber  of  orguitama  vu  fouad  La  umeh  oT  lb«  aih«r  •AoiplM* 


Diimbvm. 
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W                                                                                                                                    FALL.  RI^nCR.             1 

€^€imioai  Examination  of  Water  from  Soidh  Waiuppa  Lake^  collecltd  front  Various          1 

H                                                         Farts  of  the  Lake.                                                        ^^H 

W                           Samptet  eotfgcted  from  the  Surface  of  the  Laktt  ai  the  Sand  Bar,                             ^^H 

■                                                                                      [VikTlm  per  100,Oi)O.J                                                                                               ^M 

1 

HHiiDUK  oil 

^ 

I 

g 

AFr«4KAVCS, 

ErAPORA- 

Akmoitu. 

NiTltCHlIW 

TIOK. 

4 

c 

o 

6 

AI 

s 

J 

i 

1 

i 
a 

o 

1 

i| 
1" 

1 

41biiliilitom. 

i 

1 

1 

1 

ia»7. 

1 

■  iwts 

July  2« 

V.*Hitht.  V.il1«hi. 

.11 

4.00 

1.60 

i,  00341. 02221 .0174 

.OOIB 

.87 

.O220.0O00| 

.44 

■  «B0» 

Ads.   9 

V.nH^bl.    tiUghi. 

,11 

5.S0 

1.90 

I.0018L019B 

.014(9 

.0062 

.83 

j. 01130  .OlKtO 

,40 

Wwm 

Aug.  iea 

V  Hl1(cbt. 

V.BlluhL 

.IT 

6.06 

1.&6 

Looosj.osisrl  ohs 

.0064 

.84 

^0030  .(XKIO 

-aT 

■    mat 

Stpt.   8 

VslIgM, 

V. » light. 

.26 

6.40 

1.6« 

.CO0«|. 02(14 

.0190 

.0014 

1.83 

;.(mj20  .^m  11.10 

.44 

SHIV 

fci«pl.20 

V  ftlliflil. 

V.nltlEht. 

.2a 

6.35 

l.W 

,0012.0182 

,0179 

.0004  1.84 

'.<.I*0<MJ'  .0000 

.46 

»I7J 

Oet.   IS 

V.Hllifbt. 

V.HliktIil. 

.30 

&.16 

1.80 

.OOOtt.OIBi 

.0126 

.0066 

.87 

,0300  .OlKJO 

.40 

2,6        ^^ 

U»l 

NaT.  22 

Bttffht 

Slleht. 

.afl 

6.06 

2.16 

-0024.0252 

.0234 

.0018 

.83 

,(mo 

.0003 

.49 

2.0       ^H 

iieH 

D«.  23 

V.  alight. 

V.  Mllght. 

.42 

6.90 

1.96 

.0022.0238.0'/^ 

.00)6 

.93 

.0050 

.0001 

.48 

..  ■ 

I   JiM^ilBt  eoU0eUd  from  the  Surface  of  the  Laks,  near  the  Entrance  of  the  Brook  from  Bawdy             1 

■                                                                            Pmui,                                                                                     ■ 

Bfei 

Jaljras 

BlUhl. 

Bifghl 

.IB 

4. BO 

].4f 

1           1           f 

.0038 

.83 

,0080 

.<¥HW'.44 

I 

^^HBr 

Attt*  9 

BIlKhl. 

BUghi, 

.IS 

6.40 

l.flA 

l.ornH.i>20i  .0174 

.0030 

.84 

.ouao 

.OtiOO  ,42 

■ 

^^puBi 

AiMI.21 

V.nliirbt. 

V.sJlgbt. 

.21 

6.16 

t.46 

i.OOtl)  .01^2  .0148 

.0034 

.81 

,0030 

.1X8)0   .411 

■ 

■^1M«7 

e«pt.  s 

V,«Hifht 

V.»»U|fht, 

.3» 

4.04 

1.95 

i.OlKHii.OHM  ,0192 

.0912 

.76 

.0030 

.oo«o  .6a 

■ 

■  »6n 

&epi.20 

V.nlliiht. 

V  eligbt. 

,*2l, 

6.40 

1.85 

!.0tHJti'.Oi:j8  .01  ."is 

,0000  i. 78 

.WMXI 

.(KXlO   .42 

■ 

■  sw;^ 

Oct.  1ft 

Slltfhi       |Con«. 

.25 

6.26 

I.M 

.0002  J^.!2,.02W 

.0022 

I.Sft 

.0180 

.0000  L40 

■ 

■   iim 

Nor.  22 

V.t^MKht. 

Con», 

.41 

t>,JXi 

1.86 

.0018 

.(1218  .02  [4 

.0004 

.84 

.0010 

,(KKM,  .64 

■ 

■     »Ai7 

Drc.  .3 

V.Bllgllt. 

tiilgbt. 

.4» 

b.m 

2.06 

.0012 

.0230  .0210 

.0020 

»78 

.0060 

,0001   ,69 

>.    1 

I    Soai^fM  tolketsdfrom  the  Surface  of  the  Lake^  ai  tht  Line  between  Matmchusttts  and  Rhode      ^^^k 

■                                                                         Utand.                                                                           ^V 

1  mm 

Joly  2ft 

V  iiUglit. 

V,»UgbtJ.1T 

4.  BO 

1.40 

.OOOB  .OtS«  .0162 

.OOU 

,83 

.0030 

.0000 

.43 

1 

■    SRM« 

Anic    V 

eUifllU 

V.iliKbl, 

.U 

&.«0 

1.06 

.OOOS  .0190  .0148 

.0042 

.88 

.0020 

.0090 

.42 

■ 

■    Mfti 

Ai]«.  2» 

V.sUgbl. 

V.  slight. 

,18 

4.g6 

1.2& 

.OOueJ. 0180  .0146 

.0040 

,86 

.0020 

.0000; 

.39 

■ 

■  %m 

8»pt.   II 

V.»»t|fht 

V.nllKht. 

.m 

6.1& 

t.&O 

.OOt)U'.Oigo'.Ol82 

.0008 

.84 

.0020 

.oom)i 

.40 

■ 

■    SDMI» 

e«pi.ao 

V.nklKht. 

V.iUKbt, 

.26 

4.  .to 

1.65 

.00201.0172.0170 

.0002 

.84 

.0000 

.IKJOO! 

.44 

■ 

■    M» 

0«l.    18 

V.allffht, 

V.allKbt. 

.30 

fr.TO 

l.U 

.0000,0178.0178 

.0000 

,649 

.0120 

.oouol 

.42 

■ 

■  siia 

KOT    7J, 

V.ilL^ht. 

^a^ht. 

.37 

6.70 

1.70 

.0042.0260.0260 

.9016 

,90 

.0030 

.OOOiV 

.49 

■ 

■  ITIM 

Dm,  28 

V.ehght. 

V.«lislit. 

.40 

6.T& 

2.0O 

.0020  .0240  .0236 

.0004 

,89 

,0a40L  00021 

.62 

■ 

1   &i»/9j;«!f  coliectedfrom  the  Bottom  of  the  Lake,  at  the  Lin*  between  Massaehutttta  and  Rhode     ^^| 

■                                                                            Itiand,                                                                              ^^M 

W  !$m   Jofr  26    eUifhi. 

SHgbt. 

,20 

4.T6 

1.26 

.0012 

.0160 

,0178 

.0013 

.BT 

.0060 

.0000 

.4a 

>.    1 

W     9m    Aug.    0     Hll^ht. 

V.altght. 

.18 

&.10 

1.36' 

.0018 

.0192 

.0144 

.0048 

.88 

.0000 

.0000 

.42 

I 

1     IDMI  1  Aue^sal  V.«hifh( 

V.  Alight. 

.la 

fi.46 

1.4)0 

.0006 

.0178 

.0148 

.ooao 

.88 

.9030 

.0000 

.37 

■ 

1    )gi9       --    -    v.phBhL 

Vullifht* 

.30 

6.10 

1.76 

.0002 

.OlM 

.0164 

.0022 

.86 

.0020 

.0000 

.43 

I 

1     ttWi                       V  fiiiuht. 

V.iUsht 

.26 

6.60 

l.SO 

.0019 

.0164 

.0104 

.0000 

.84 

.0000 

.0000 

.46 

■ 

r    mmi              v  •HKhi. 

Bhght 

.22 

4.90 

l.M 

.0006 

.0173 

.0146 

.0026 

.84 

,0260 

.0000 

.61 

■ 

1      Sa&     ^^«>    ^.   ;  8lighl. 

t^light. 

.S6 

&.eo 

1.76 

.0033 

.0222 

.0214 

,0008 

.86 

.0020 

.0001 

.44 

3.1               ■ 

^     SUMIPfe   2S    V.tHgbt. 

V^Bllghl. 

.40 

ft.7& 

3.06 

.0022 

.02!)^ 

.0230 

,0012 

.91 

,0070 

.0002 

,64 

!■     J 

i                  m 
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FALL  Rm:R. 

Chemical  ExamincUion  of  Water  from  Stafford  Pond,  in  Tiverton,  B,  L 

[Parts  p«r  lOO.COO.] 


^ 

APTBAUttOI^ 

Ahsovu.            I 

Kinticti* 

d 

^ 

TIOM. 

|! 

!          *' 

o 

1 

1 

1 

li 

1* 

i 

AJliumlnnld. 

1       . 

s 

K 

1 

1 

l'^ 

1 

1»»T- 

mn 

jHly  S«  'Dl-ilact. 

Bilibt* 

.or 

S,15 

o.so' 

,mm 

MU 

,0110 

.00S4 

.n 

.OQQolooOO 

,19 

O.I 

tuOfiS 

ikuf.   0    6U|fht. 

i^hiftit. 

.12 

s.to 

KOO 

,€Ol*i 

.0144!. OlOU 

.0014 

,ti 

.0020.0000  .n 

o.s 

»^H 

AiiS^aal 

Slli^fal. 

V  flilubt. 

.Ofl 

3.10 

1.00 

.wm 

.t»t44 

.Qin 

.ooas 

,S8 

.OOOO.OUOO  .10 

o.s 

31431 

B«pl.   8 

V.iliffht. 

,V,<iH.fbt. 

.08 

*i.W 

©.M  , 

.OOUO 

.0168 

.oHa* 

.0026 

■  TO 

.oo-io.uuooLlfl 

0.0 

tmA 

e«pt.3o 

V.»Hljbt. 

V.  •light. 

.10 

a.  00 

1,06 

,0018 

.01 64 

,01301 

Aiosa 

,50 

.oo-joj.tHHM)  .ig 

o.a 

luns 

Oo*.  IS 

milky. 
Dccidtfd, 

V.  BUBht. 

,10 

a.  40 

1,8& 

.oaiis 

,on» 

.oua 

.OOSfi 

.CO 

.0300 

,0000 

,10 

1.1 

t\m 

No*.  i2 

fOaii#, 

.w 

3.^ 

MO 

.0010 

.01i4 

.OlTf 

.001^ 

.*4 

.0030 

,0001 

1.38 

0.0 

tim 

D*«.  ta 

Decld«l. 

SL^ht. 

.M 

3.10 

l.Sfi 

.mm 

,0009 

,0170 
.0108 

.014t 

.ooos 

.fts 

.ooao 

.00*0 

.0001 
.0000 

1 

o.a 

At**- 

.11 

3,ie 

1,10  I 

1 

,0(1S&. 

0  0 

*  Where  more  than  one  Mmple  was  collected  in  a  month,  the  mean  analysia  for  that  month  has  been 
ued  in  making  the  average. 

Odor  of  No.  21640,  none;  of  No.  21887,  none,  becoming  faintly  vegetable  on  heating;  of  the  others, 
gcMrally  faintly  vegetable,  becoming  somewhat  stronger  on  heating.  —  The  samples  were  collected 
from  the  pond,  at  the  snrface. 

Microscopical  Examination  of  Water  from  Stafford  Pond,  in  Tiverton,  R.  L 

[Nnmber  of  organisms  per  cubic  centimeter.] 


1897. 

July. 

Aug. 

Aug 

Sept 

Sept. 

Oct. 

Nov. 

Dec. 

29 

12 

25 

10 

21 

20 

24 

24 

Xomber  of  sample, 

10031 

20O68 

20264 

20481 

20686 

20878 

21337 

21640 

PLANTB. 

OlatomaceaD 

192 

518 

356 

034 

468 

134 

103 

64 

Asterionella, 

TkbeUaria, 

62 
136 

62 
462 

38 
812 

580 
0 

460 
0 

1 
138 

20 
77 

87 
21 

Oyanophyoeos 

32 

0 

120 

14 

12 

20 

0 

0 

AnabflSDa 

Mleioeyai£r 

0 

80 

2 

0 
0 
0 

24 
06 
0 

0 
14 
0 

0 
12 
0 

7 
0 
13 

0 
0 
0 

0 
0 
0 

Alg» 

0 

32 

10 

8 

0 

0 

23 

0 

ANIMALS. 

Inftisorla 

0 

2 

2 

0 

0 

0 

3 

2 

Oruatacea,  Cyclope 

0 

0 

0 

0 

pr. 

0 

0 

0 

iflMf /fojMOiM,  Zodglaa,       .       .       .       . 

30 

8 

15 

2 

3 

7 

3 

0 

TOTAI., 

264 

660 

603 

658 

483 

161 

132 

66 
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INb. ; 

P  FALL  HIVKH. 

Tabu  showing  Heights  of  Water  in  North  Watuj)pa  LaH  on  the  First  of  Eaclt 

Month  in  1897. 


DATB-lfl97. 

Feet 

DATit-lWT. 

FttL 

4w,      J,       . 

2.1T 

July   !,«...«.. 

1.1T 

Ftt>.     1 

1.22 

Aug   1, 

1.6« 

Maralil, 

Sept.  Ig 

M« 

April  1 

0.07 

Oct.     I, 

3.81 

Ifty    ] 

o.ad 

Nov.  I,     ......        . 

3.86 

JvM   ], 

0*51 

Dtc*  1,     . 

l.TS 

Falmouth. 

Tbe  advice  of  the  State  Board  of  Health  to  John  S,  Bteakie  and 
others^  relative  to  a  proposed  water  supply  for  the  villages  of  Fal- 
mouth and  Wood's  Hole,  may  be  fouad  on  pages  11  and  12  of  this 
vobtne.  The  results  of  analyses;  of  samples  of  water  collected  from 
Long  Pond  and  Grew'a  Pond,  two  of  the  sources  considered,  are 
giveo  in  the  following  table  :  — 

C^ewtwo/  Ezaminatvm  of  Water  from  0  reives  Fond  and  Long  Pond^  FatmotUk* 

[Farla  per  100.000.] 


J 


B;  ^^Z^"^  *  ^°"^'  **  folfowi:  No.  21227,  from  the  wett  tldfl;  No.  31316,  from  the  north.ewl 
^         jk^      /''**"  ^^^   •outh-wu*t  Ride.    The  iMt  two  ■aniplfli  w<-re  eoUictcd  from  Long  rood,  « 


^^J^" 


iho  wc«t  ii(i„  -  No,  21244,  from  ihe  »oothweit  «lde 


I 


TotHh 


Chemical  Examination  of  Wolerfrom  Meeting-house  Pondt  Westminster. 

[Psrti  per  100,000.] 


1 , 

KKSlDtrs  ux 

— 

s 

1                ArriLAR4KCS. 

EvxrouL* 

AmmmuL, 

KlTIIOOiM 

i 

TtOSf. 

i 

1 

6 

^^ 

H 

a 

1 

3 

1- 

1 

1 

s 

^ 

c 

SI 

r 

i 

Altrnmln^ld. 

1 

i 

S 

1 

(A 

3 

S 

tS#7. 

3IIB  rtb.  IT 

Sllirhi. 

SllKlit. 

.07 

s*oo 

KOft 

.0090 

,02«4 

.0118  .OtO-fl 

.n 

.0050 

«oooo 

.M 

1.1 

aw    K».  19 

Sllitht. 

Onn*. 

,UT 

2.M 

1.00 

.OOlfl 

.0132 

.0124  .0008 

.19 

.0030 

.0000 

.Sft 

o.« 

9m  UMf  n 

V  tUKhl. 

B^Bht. 

.12 

2.10 

O.TO 

.0022 

.0158 

.0128, .OOSO 

.18 

.0000 

.0000 

.28 

0.& 

«»7    An«*$6 

V.sllffhu 

V.plMhL 

.Qy 

2.60 

1.10 

.0<)tO 

.0104 

.QIM.OOflO 

.17 

.0080 

.0000 

.ai 

0.9 

fUW    Not,  IS 

V  •light 

V.  •Ugbt. 

,12 

2.40 

0,00 

,0008 

.0140 

.onej.ooio 

.«! 

.0090 

.0000 

.24 

1.4 

Averages  bt/  Years, 


13M 
19»A 

ia»« 

1IW7 


2. ST 

2.  as 

2.fll 
2,40 
2^45 


0.88 

o.ee 

0.92 
1.00 

i.oi 


.0000 
.0011 
.0012 
.OOIS 
.0010 


,018T 
,0]40 
,0144 
.0t54' 
►0170 


,  Oil  SL  0024 

oisftLoo^ 

,0130  .0014 

.oiaoj.ooifl 

,OI42'.Oii3T 


.OQseLoooo 

.0027  .0000 
.0O49'.0O0O 
.QO'ilS.OOOO 


,2& 
.2f 

.83 


0.8 
0.6 
0.8 
0.8 
0.9 


If 0TB  to  tnaljrtet  of  1^7 :  Odor  of  the  ftmt  •aimpl<>^  dlitlnetly  Teg«liibl04  beoorolDg  dlctlnctly  flihy 

l)HMtiii|t;  of  tb«  Micond.  dlnllnclly  (t«by;  of  lh@  third  imd  fourth,  dlntlncilv  reg^tuble^  of  thf}  Iaai, 

pviW.  b««orolDff  f«itiUy  Tegetubla  on  heutlDg. The  flamples  were  collected  from  the  pond,  nt  Ihe 

Mi4:roscop  ical  Exam  ina(  io  n . 

Aa  loafgnlilMiit  eomber  of  organSdmt  waa  found  lo  vtch  of  lihcM  umplt*  «seept  the  trwi^  la  which 
i^iia  iHmo^fon  witrs  foand. 
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FRAMINGHAM, 
Chmiical  Examinaiion  nf  W(dtT  from  a  Faucet  in  South  Framiugham,  supplied 
frmn  tht  Works  of  the  Framingham  Water  Company, 

fPurta  per  100,000.] 


ttoss 

vm 


Frl>.  15 
U»y   10 

Nov.   % 


An-EAIUNGK^ 


I 

a 


DiHlaet. 

DttCidlKl. 


rumy* 


®i 


O.BO 
5. SO 
0.70 


00()2 
O0Tfl 
Olio 


00341 

mm 


o.nv    7>oo    .oai«  .ooTfl     1.10  Loom  .ooq5 


KlTltOOKX 


,0(»0 
.0000 


.0000 
.0000 


04       4.2 


0100 
.2:100 


Averages  by  Yearn, 

IfKiS 

, 

, 

0.03 

5.96 

.(me 

.ooaj» 

O.hM 

.02flT 

.CHJOI 

.00 

2.T 

.0373 

\W»A 

«i 

o.oa 

«.4« 

.0003 

.0032 

0.7» 

.o-joa 

.0003 

,Ufl 

2.0 

.n922 

iMfta 

- 

0.2£ 

«.w 

.oooa 

.0033 

0.00 

.UUftO 

.IKKM 

.06 

3.0 

.IHI93 

ISSM 

•» 

0.24 

7.W 

.0010 

.00»f» 

0.00 

;.0340 

.oons 

.04 

3.2 

.0830 

is^T    ; 

^ 

O.&fi 

It. 00 

.oo&t 

.0048 

i.ia 

|.om 

.ooot 

,06 

a. 3 

.1020 

KotB  to  BJwlyMf  of  1897 :  Odor  of  the  bit  ■amplfl,  fjilDlly  «mrthy ;  of  thtt  othem,  ooiie. 


Chemical  Ezaminniion  of  Water  from  the  Vnderdrain  bcne€Uh  Uie  Sewers  ai 

Framinghum. 


rPnrrs  per  10  ^f>W.] 

1 

ArFliJLRAKCB. 

c 
c 

~  > 

1 

AnVQKtA. 

i 

KintOOE!! 
AJl 

i 
a 

a 

i 

^ 

J 

6 

1 

o 

s 

1 

1M7.    1 

, 

ittii 

jftQ.  ao  1 

NOD«.          1 

V.-ltghl. 

.02 

18.40 

.OCOft 

.0044 

1.08 

.4250 

.0000 

.04 

6.0 

.0020 

mu 

P«b.  10 

None. 

Bll|{ht, 
pftiidy. 

.4ft 

U.flO 

.0046 

.01K2 

1.54 

.2&U0 

.0000 

.30 

4.7 

.0100 

!S* 

ll«r.  10 

V  ■  Light. 

CODi«. 

.70 

0.30 

.004^ 

.0168 

1.02 

.1000 

.0001 

.63 

S.t 

.0050 

JitM 

April  U 

milky. 

eiljflit 

.06 

IB. 60 

.OSH 

.00S2 

2.10 

.4000 

.0020 

.07 

7.3 

.0380 

mm 

Umy  n 

None. 

V.illfht. 

,00 

10. &0 

.0640 

.0108 

2.14 

.3750 

.0025 

.06 

7.7 

.0120 

Sff 

JOM    • 

Mone. 

V.ellvbu 

.05 

16.20 

.00B8 

.0068 

1.00  1 

.SlOO 

■  0000 

.08 

6.4 

,0030 

ISM 

Joly  14 

BItflit. 

Blight. 

.aa 

13.30 

.01  ea 

.0122 

l.tl 

.1375 

.0035 

.37 

5.1 

.OiifiO 

5E  Anf  " 

glSifbt. 

BHifbt. 

.13 

20.20 

.0401 

.014« 

2.00, 

«4O00 

.0043 

.11 

8.4 

.0240 

3*497    8«^t.1A 

NOD«. 

V.  .light. 

.01 

17.90 

.ooo« 

.0020 

1.00 

.UOO 

.0001 

.04 

5.6 

.0020 

AT79    Oct.   19 

None. 

y.atlght. 

.00 

17.80 

,0004 

.0002 

1.72 

.1500 

.0000 

.10 

7.3 

.OOUO 

SIIOI    Nov.  10 

Decided. 

V.iliKlit. 

.08 

10.80 

.037« 

.0003 

1.06 

.4650 

.0022 

.U7 

0,7 

,Qom 

mn    D«e.  15 

COD». 

.11 

17.50 

.0440  ! 

.0205 

l.TO 

.3500 

.0001 

.17 

9.1 

.1450 

Averages 

^M  1' 

'ears. 

*          15? 

_ 

^ 

.01 

10.71 

.0823 

.0073 

3.51 

.5336 

.0026 

_ 

_ 

•  \    ISl 

. 

- 

.01 

20,44 

.1039 

.0045 

3.5t 

,!>!m 

.0019 

_. 

^ 

JS* 

— 

- 

,01 

19.31 

.0805 

.0042 

3.00 

.6667 

.0018 

. 

«, 

^         JS 

. 

. 

.02 

10.76 

.0829 

.Q030 

3.84 

.6282 

.0014 

.06 

^ 

-         1894 

« 

» 

.00 

29.24 

.0620 

.0033 

3.6) 

.5815 

.0028 

.08 

« 

-  \   \m 

. 

. 

.03 

90.92 

.(N«I2 

.0086 

2.29 

.4905 

.0033 

.00 

.0366 

im 

■^ 

— 

.00 

10.99 

.0462 

.0900 

2. or 

.3575 

.0046 

.IT 

7.2 

.0419 

-  1  im 

~ 

"■ 

,19 

16.72  ; 

.0218 

.0101 

1,T5 

.3160 

.OOlt 

.17 

6.7 

.0132 

/ffffi  U>  voKlyaM  of  1807 :  Odor,  rreqaently  mouldy  or  musty,  oooMloiiilly  miplMMatit,  ofltD  none. 
'^^^/•■■"P'*"  *«"'«'  collected  from  the  UDderdrmln.  at  lii  outlet. 


Odnt^  fnintty  vfaetnMp.  bwjomtiijf  RnmewliRt  atrontfQr  OQ  beoilog The  moiplaA  wet*  eolleei»d 

from  a  (nuct-t  in  the  pumplog  BliitlDD^  whl[e  pumping. 

Water  SurPLY  of  Gardner,  —  Gardner  Water  Compani% 
Tbe  organism  Urof/Iena  nppenved  in  the  water  in  the  distributing 
reservoir  of  the  Gnrdner  Water  Company  in  the  early  spring  of 
1897,  imparting  to  it  a  disagrcealile  taste  and  odor. 

Chemical  Ezaminaiion  of  Water  from  Crystal  Lake,  Gardner, 
IParta  |»«r  100.000.] 


NI7BCMBX 

7 

A» 

s 

m 

1 

1 

i 

E 

1 

» 

m 

o 

.0100 

.0000 

.10 

.tuma 

.0000 

.^ 

.0120 

.0000 

.14 

.0180 

.0001 

.14 

.oo&o 

.0000 

♦2T 

,.O0M 

.0000 

*]0 

A 

veratjes  by 

Years, 

1«»3 

.on 

3.<& 

o.ss 

.O0TS|.O126 

.oow.oni 

.OlOfl  .0021  I.ST 

.OOSI 

.0000 

'...'.J 

^ 

18«4 

. 

. 

.04  1 

It,  75 

o.oa 

.ootm  .0017 

.SI 

.oosa 

.0000 

.lif 

1.0 

« 

imo 

. 

_ 

.05 

•J.  75 

O.fiT 

.0(lCt8i.(}l92 

.0170  .0O«2 

*M 

.0090 

.0000 

1* 

1,2 

« 

1A1»6 

- 

. 

.08 

.1.07 

0.94 

i.OO-W.OtAO 

.0120  .0030 
.014ft  .0081 

.a« 

.oow 

*oooo 

A% 

M 

— 

WOT* 

• 

" 

.12 

a.«i 

1.04 

.oon>|.cn7e 

.88 

.OOM 

.0000 

.10 

l-O 

*  H'berc  mors  thjin  ODfl  tAmpIs  wfts  oollflcttd  In  n  month,  Lbe  maun  uniiljdi  for  tliat  month  bw 
boeo  uaed  In  nuiklog  ibd  (iT«rafr«<. 

Kt>T<  to  ftnnlyaea  of  1^7  :  Odor  of  the  U«t  two  nampka*  f^lntjjr  eftrtby ;  of  the  other*,  distinctly 

T^irnAbf'S  «»d  •ontvUmei  ti»hy  and  oily. No.  18778  wn*  collected  from  tha  take;  «hu  oilnff,  frpui 

faooeta  In  th«  town. 
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GARDNER. 

Microscopical  Examination  of  WaUr  from  Crystal  Lake,  Gardner, 
[Number  of  orgaoUma  p«r  cable  centimeter.] 


1897. 

Feb. 

Mar. 

Mar. 

May. 

Aug. 

Not. 

!)•)  ofeiamlnatlon,         .... 

9 

16 

17 

11 

17 

16 

Number  of  Mrople,  ..... 

18442 

18778 

18780 

10201 

20107 

21241 

PLANTS. 

Diatom  acesB, 

56 

1 

I 

676 

18 

11 

Asterionella, 

CycloUflla, 

flynedra, 

0 
56 
0 

0 

1 
0 

0 
0 

1 

864^ 
24 
288 

4 

1 

11 

0 
11 
0 

Alg» 

2 

0 

0 

0 

354 

11 

Protococcus, 

2 

0 

0 

0 

848 

11 

ANIBCALS. 

InftiBoria, 

188 

612 

504 

531 

1 

0 

DtnohryoD 

Perldioiam 

188 
0 

612 
0 

604 
0 

402 
88 

0 
0 

0 
0 

Vermes, 

0 

0 

0 

2 

2 

0 

MUctUantout,  Zo5glcea, .... 

0 

• 

0 

85 

15 

8 

Total. 

246 

613 

505 

1.244 

388 

25 

Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  tht  Gardner 

Water  C&inpany. 

[ParU  per  100.000.] 


— 

IIKHIDUR  OH 

= 

^^ 

1 

APPtAiAVCH. 

AMUOIflA. 

MlTWMU 

1 

M 

B 

Albaoili^nld. 

1 

1 

f 

)  1 

1 

1 

f 

1 

1 

i 

A 

i 

£ 

1 

i 

I 

1*W. 

\m 

Uar.  ]& 

Dl^tlDet. 

BLitffat.     , 

.07 

a.4o 

1.00 

.0004 

.0234 

.OMW 

.OOM 

.4ft 

.0080 

.0000 

,21 

O.fl 

Odor,  diatloctly  fl«hy  and  oily. The  sample  was  collected  from  the  reservoir. 


Microscopical  Examination, 
In/naoria.  Z>liio6fy0n,O24;  Vroglena,Zb.    ToUl.050. 
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GEORGETO>V^. 

Uicroicoptcal  Examination  of  Water  from  Bald  Fate  Pond^  Boxford  —  CuneJiided. 

[Number  of  org«Dliiaa*  per  cubic  oestimieler.] 


1B97. 

Miy. 

Jafw., 

Jt4y. 

jQly. 

Anc. 

Stpt. 

0«t. 

KOT. 

Dee. 

PLANTS  — Con. 

CfaQopbyce» 

1 

a 

M 

to 

fO 

0 

4 

0 

0 

Anabttoftt   • 

HicmeyftUs 

8 
0 
0 

0 
0 

0 
10 
84 

0 
0 

20 

}0 
0 
10 

0 
0 
0 

0 
0 
4 

0 
0 

0 

0 
0 
0 

AI^ 

0 

I 

tt 

10 

no 

G 

4 

0 

0 

fiUurogDDlA,       .*••,. 

0 

0 

0 

e 

34 

0 

0 

0 

0 

ANIMALS. 

RhUopod&. 

0 

D 

1 

0 

0 

0 

t 

0 

0 

laftisoria. 

13 

6 

0 

4 

i 

1 

n 

1 

0 

fUttobryoOt 

TimelieJomooM* ...... 

12 
0 

6 
0 

0 
0 

0 

0 

4 

4 

0 
0 

4 

10 

0 
0 

0 

It 

Vermes,  AoQTM, 

0 

0 

0 

1 

0 

0 

0 

a 

II 

Ofnstaoea,  Cyciop« 

0 

9 

0 

0 

0 

0 

pr. 

pr. 

0 

Mkettiantttutf  Zodglott, 

0 

10 

50 

0 

8 

S 

S 

0 

0 

Total, 

18S 

i,oaa 

2«D 

14i 

144 

IS 

1S3 

N% 
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Chemical  Examination  of  Water  from  Bock  Pond^  Qeorgelown. 

[ParUp«rI0O,0CO.] 


ArPVARAHCI. 


eilghL 
V.ftltffbl. 


V.iUgbl.  0.00 

V.AUgbt     l.tO; 

V.allvbl.  1.06^ 
V.BUgliL)a.70 


O.M 


RMtDCB  OH 
TIOW. 


-g 


4.B& 

4.00 
4.04 
0.90 


4J3 


1.70 
2.00 

2*ao 

2.80 


AMMOltlA. 


Atbutnlunld. 


2»0T 


.0028 
.0008 
.0020 
.0012 


,0017 


.0290 
.0272 

.oeoe 


,0298 


.0208 


.02«7 


.0010 

.ooas 


0280,0040 


OOOl 


.81 


i 

,0090 
,0000 
,0020 


.0012 


.0000 
.0000 
.0000 


,0000 


1.02 

i.oe 

1.01 
0.69 


0.90 


1.0 
1.4 

2,0 
1.0 


l,T 


O(for»  distinctly  veg«Uibi«.  ^^  Tb«  lamplM  w«ra  fiollmted  from  tbv  poiid«  o«ftr  lU  •ontli-eMtirly 


lUii 


Chemical  Examin€Uion  of  Waler  from  Pentuckct  Pond^  Cftorgeiown, 

[Pun*  p«»r  100,000  ] 


19U9 
IMOO 
3M19 


Av. 


Mtty  14 

Jaiw  IS 
July  1« 
Anf,  e 


APPBAKAirai. 


if 

i 


V.illgbt. 
V.illghL 
V.  alight 


V.ihtflit 
Slight. 
V.  ilighi. 
V.»l1ftb(, 


LT9 


Kbmsicb  ok 


4.fiO 

4.ftb 

1.40 
4.60 


4.41 


!l 


1.4& 
2.30 
l.M 
3.16 


l.M 


,0028 
,0020 
.OOSfl 
.0013 


023fl.O20B 


,0350 

,aaifl 


I 
a 


.001  s 
.0028 


,0280.0030 
,0233  .0016 


.03$T. 


KlTHOGJCX 
AS 


.0000! 


,0000.0000 


b 


iD9l0>.00QO  ,.TI 


14 


Odor,  dlattselly  Tegouyo, Tb«  Mmplot  wer«  «oUeoted  frotn  tl)«  poiid»  kboot  600  tevt  ftbon  1 

enttot. 
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QEORGETOWX. 

Microscopical  Examination  of  WeUerfrom  Pentucket  Pond,  Oeorgelown. 
[Number  of  orgAOiaoM  per  eabic  eenUmeter.] 


1897. 


May. 


Jane. 


July. 


AngQtU 


Day  of  examination, 
Number  of  sample, 

PLANTS. 
DiatomacesB,    . 
Asterionella,     . 

CyanophyceeB, 

Alg», 

ANIBCAL8 
InfOBoria,  .... 
DlDobryoD, 

Vermes,  Annrea, 

Crustacea,. 

ilitctllaneoutt  ZoQgloea, 

Total,      .... 


15 
10249 


10 
10500 


10 
10813 


0 
20018 


68 

67 

0 

1 


192 
102 

6 

18 


28 

0 

10 
88 


pr. 


pr. 


15 
IS 

1 

0 


20 


10 


81 


242 


142 


(Jhemical  Examination  of  Water  from  Parker  River  in  Oeorgetown. 

[ParU  per  100,000.] 


3 


1 

Arptjuu»c«, 

1 

f 

1 

1 

V.  nUghU 

eiiittt. 

um 

Jusetfl 

V.eHgbt. 

SJigtil. 

I.S5 

Ant,* 

None. 

V.iltgbt. 

1.04 

1 

i,a« 

1 

KEilDUE   OX 

noif. 


I 


r 


5.se 

5>45 
6.15 


M    5.T9 


S.65 
S.iO 
S.50 


a*  58 


.0010 
0ai2 
0006 


.0011 


Alhamliiold- 


.0370 
0306 
0270 


,mib 


.Q9Q0 

.0290 
.6^54 


027i 


I 
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Odor,  diettoetly  Tegelable.— —  Tbe  samplea  were  collected  from  the  river,  at  tbe  road  eroMing  Jast 
above  Boek  Pond. 
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gloucester. 

Water  Supply  of  Gloucester, 

The  advice  of  the  State  Bonn!  of  Health  to  the  board  of  health 
of  Gloucester,  relative  to  the  qualily  of  water  supijlied  to  the  city 
from  the  public  water  works >  may  be  found  oo  pages  13  to  15  of 
this  volume. 

Chemical  Examination  of  Water  from  Dihe^s  Brook  Storage  Reservoir^  Qlou^sUr, 

[Piirtf  p«r  lOO.tHKJ,] 
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Odori  dbiJDctly  Ti-cetAblfl. The  ■ninplei  were  coDectedl  from  the  re»©rtolr* 

M(ero$eopical  EzajniTuition  of  Water  from  Dike*s  Brook  Storage  HcAervoir, 

Oloucesttr, 

[Kttmber  r»f  orgna1im«  per  cubk  oeDtlmeter  ] 
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GLOUCESTER. 

Chemical  Examination  of  Water  from  Wallace  Fond,  Qlouce^ler. 

[Farta  per  100,000.] 
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Odor,  grti«niily  fafDity  vegctiihlef  oociuloiiftlly  mouldy  or  an|»tettUDt,    On  heatlDg*  *  faintly  Hahf 
ftdorwAi  developed  to  iwo  of  ihe  Mmple*. The  Bam^leii  w«re  collected  from  iho  poud. 


Microscopical  Examination  nj  Wafer  front  Wallace  Pond,  Oioucesfer. 

[NombeT  of  orgnnltmi  per  cuble  f^en timelier  ] 
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Odor^  dtitloetly  vegetable* 

The  results  of  an  examinntion  of  a  source  of  water  supply  ased  bj 
the  fishing  vessels  in  Gloucester  may  be  found  on  page  15  of  this 
volume.     The  results  of  an  analysis  of  a  sample  of  water  collected 
from  this  source  are  given  in  the  following  table  :  — 

Chemical  Exainination  of  Water  from  a  RemrvoiT  in  East  Gloucester^  used  for  tht 
Suj^lf/  of  Fv^hing  Vessels, 

[[*ftrt»per  100,000  ] 
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Odor,  dttUnctJy  vegetablo  ^nd  uBplounot.^ The  •eunplo  wu  cDl]eel«d  from  the  re*«rvolr« 

Water  Supply  of  Graftox.  —  Grafton  Water  Compakt, 

Chemical  Examinaiion  of  Water  from  the  Filter-gallery  of  the  Qrajlon  WoUf 

Company* 

[Fttrti  per  100,000,] 
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Odor,  none. Tb«  Minple  waa  eall»«t#d  from  i  faueel  In  Ui«  pQEOptnv  ■tnUon. 
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GREENFIELD. 


Water  Supply  of  Greenfield. 


Chemical  Examination  of  Water  from  Faucets  in  Greenfield  supplied  from  the 
Greenfield  Water  Works. 

[Parts  per  100,000.] 
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Odor  of  the  first  sample,  faintly  vegetable;  of  the  others,  none.' 
fiocets  Id  the  village. 


-  The  samples  were  collected  from 


Water  Supply  of  Groton.  —  Groton  Water  Company. 

Population  in  1895,  2,192.  The  works  are  owned  by  the  Groton 
Water  Company,  and  water  was  introduced  in  November,  1897. 
The  source  of  supply  is  a  covered  masonry  well,  located  about  50 
feet  from  the  south-westerly  shore  of  Baddacook  Pond,  in  Groton. 
The  well  is  30  feet  in  diameter,  16  feet  in  depth  below  the  surface 
of  the  ground  about  the  well  and  10  feet  below  the  ordinary  water 
level  in  Baddacook  Pond.  No  means  has  been  provided  for  draw- 
ing water  for  the  supply  of 'the  town  directly  from  the  pond.  The 
water  is  pumped  from  the  well  to  the  town,  and  to  a  covered  dis- 
tributing reservoir.  The  distributing  reservoir  is  rectangular  in 
form,  172  feet  long,  70  feet  wide  and  13  feet  deep,  and  is  covered 
by  a  wooden  roof  supported  by  masonry  piers.  The  service  pipes 
used  are  of  wrought  iron. 

The  advice  of  the  State  Board  of  Health  to  the  Groton  Water 
Company,  relative  to  the  use  of  water  to  be  taken  from  the  ground 
in  the  vicinity  of  Baddacook  Pond  as  a  source  of  water  supply  for 
the  town,  may  be  found  on  pages  15  to  17  of  this  volume.  Analyses 
of  samples  of  water  collected  from  various  sources  in  the  vicinity  of 
the  pond  and  from  test  wells  sunk  near  the  pond  are  given  in  the  fol- 
tables :  — 
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GROTOX. 

Chemical  Examination  of  Water  from  Springs  and  a  Brook  in  ShaUuck  Meadow, 
about  One-quarter  of  a  Mile  West  of  Baildacook  Pond. 

[Parts  per  100.000  ] 
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Odor  of  No.  18705,  distlnetly  vegetable.  The  odor  was  not  determined  in  the  other  aamples.— Tkt 
samples  were  collected  as  follows :  No.  18705,  from  the  brook ;  Nos.  18700  and  18707,  fronoi  springs  In  tbt 
southerly  part  of  Shattack  Meadow;  No.  18708,  from  a  small  tributary  of  Shattuck  Brook,  in  the  i 
erly  part  of  the  meadow. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  near  the  Southerly  End 

of  Baddacook  Fond, 

[Parts  per  100,000.] 
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Odor,  none.— ^  The  wells  were  located  at  a  place  called  the  *'  Sandy  Shore,*'  and  were  from  O  to  SI 
feet  in  depth. 
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HATiEFAX. 


Halifax. 


Chemical  Examination  of  Water  from  8tetson*8  Pondi  in  Pembroke^  and  from 
Monponsett  or  Stump  Pond^  in  Halifax, 

[ParU  per  100,000.] 
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Odor,  distinctly  vegetable;  of  No.  80207,  also  grauy. The  samplea  were  collected  as  follows: 

Ko.  18310,  from  Stetson's  Pond,  at  its  outlet;  No.  18318,  from  the  upper  basin  of  Monponsett  Pond, 
ftbora  tlie  road  which  eroeees  between  the  upper  and  middle  basins  of  this  pond ;  No.  20208,  at  the 
bridge,  between  the  middle  and  upper  basins  of  the  pond ;  No.  20207,  at  the  narrows,  between  the  lower 
or  Stamp  Pond  basin  and  the  middle  basin  of  Monponsett  Pond ;  Nos.  18316  and  20206,  from  Stump  Pond, 
vhieh  la  the  lower  basin  of  Monponsett  Pond,  at  its  outlet. 

Water  SuppLr  of  Hatfield. 
Ohmicdl  Examination  of  Water  from  the  Reservoir  of  the  Hatfield  Water  Works. 
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Odor  of  No.  81N2,  fUntly  musty,  becoming  ntronger  on  heating;  of  the  others,  vegetable.' 
Moplce  wtre  eolleetod  from  the  reservoir. 
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HAVERHILL. 

Chemical  Examination  of  Water  from  Kenoza  Lake,  Baverhill 

[Piirta  por  100,000.] 
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O.Htl 

.0003I  ousl  - 

>     I.S4 

.0060 

.0000!     - 

. 

1^^ 

- 

- 

.00 

3.aA 

1.12 

.0013. 02WI. 0163 

.002&  .41 

.0010 

.0000  .26 

1.6 

1804 

_ 

« 

.08 

3.40 

0.73 

|.0O15!.014S  .oia2 

.0010;. 40 

.0027 

.0000  .22 

l.O 

180A 

« 

- 

.00 

S.OT 

i,n 

.0004 

.OI7T1.0I« 

.001 2  .44 

,0000 

.0000  '.aa 

2.0 

1896 

- 

^ 

.10 

S.BA 

1.10 

.0011 

.0162  .0142 

.0020  .39     ,0021 

.0000  .24 

l.« 

vm  , 

"■ 

~ 

.12 

8.63 

1.27 

.0012 

.0178J.0163 

.0016  .S8    j.0022 

.0000.  |.2T 

1.9 

Htfn  10  iinAlytet  of  1S97r  Odor,  geD«raIly  dlttVoctly  T«g«tftbl<i;  of  the  lut  taraple,  alto  flsby.^ 

tl«fliii[»|c«  w«r«  coll««t4Kl  from  «  faucet  »t  Iba  pnmpiog  sUiUon.  Daiiog  tb«  yenr  1807  a  imall  aiDoaot 
<^*lttr  WHB  pumped  from  the  Mlllvale  Renerrolr  on  Kast  Meadow  Brook  Into  K«BOsa  Lnkv.  For 
■BMU|i%«ord  of  height  of  wntcr  in  thlt  lAk«,  iec  table  on  page  186. 

Microscopical  Examination  of  Water  from  Kenoza  Lake^  HaverhilL 

[Number  of  orgimltma  pe^r  coble  oeQUmot«r.] 


1«97. 

J«tL 

P«h, 

Msr. 

Apr.  May. 

Jttnfl. 

July  J 

Aug- 

Oct 

Oct. 

Nov. 

Dte. 

^«f«ZUDlllfttlOD,  . 

27 

26 

se 

20 

26 

SO 

ST 

21 

s 

2ft 

30 

28 

KiBbir  Of  tample,   .... 

18330 

1S624 

18M1 

10133 

10816 

105S4 

lOOOt 

S0243 

20684 

20080 

21860 

21868 

PLAINTS. 
^litomaQefBi     .... 

441 

IS 

^> 

151 

14f 

« 

If 

If 

Iff 

88 

578 

f.ees 

A*(eHoti4'lla,        .        •        •        . 

Cyrlotf-IJA 

Ttl)«Umrtft, 

383 

7 
10 

IB 
18 

0 

8 

7 
0 

2& 
76 
13 

7 
116 
10 

0 
0 
10 

0 
0 
4  , 

0 
0 
6 

0 

0 

164 

28 
0 
48  1 

424 
28 
88 

106 

C^anophyceie,  AoAbia&ik, 

0 

1 

0 

0 

0 

0 

1 

8 

0 

8 

0 

0 

^gm. 

0 

t 

a 

1 

1 

10 

14 

la 

M 

8 

0 

8 
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Microscopical  Examination  of  Water  from  Kenoza  Lake,  Haverhill  —  Concluded 
[Number  of  organisnu  per  cubic  centimeter.] 


1««7. 

Jkq, 

Fdi. 

Mu. 

Apr 

M^. 

Juae. 

jBir. 

Ai*. 

Oct, 

Oct. 

Hot, 

Dp 

ANIMALS. 

InfUaoria*     ,      ,      *      ,      . 

1 

0 

0 

IS 

If 

10 

It 

1 

34 

H 

.  1 

DluoUrfOtJ,  .        ♦        .        .        . 

0 

0 

0 
0 

13 
0 

u 

0 

0 

0 

le  1 

IS 

0 

22 

Vermes,  Aauree, .      .      .      . 

1 

D 

0 

e 

0 

0 

1 

f 

1 

» 

1 

CruatacQa»  Of fib|M,  » 

1 

« 

a 

0 

0 

0 

i 

D 

i 

Pf. 

1 

^. 

Mi4C€UanmUtt  2o5glcen,  . 

1 

1 

0 

0 

qI 

ta 

0 

0 

11 

3 

1 

i 

TOTAI.,            .          .          .          ,         , 

441 

41 

11 

m 

167 

ns 

4S 

Sfl 

Mb 

133 

m  ui^ 

Chemical  Examination  of  Water  from  Lake  SaUonsiaU,  Haverhill. 

[Parte  per  100,000.] 


! 

AM^*A»A»W».             1 

ANVOnJU 

s 

HiTaii«ft3r 

□ 

1 

s 

f 

j 

1 

J 

r 

1 

Albamlnold.     | 

J 

s 

1 

A 

1 

mm 

IM7. 

Feb.  34 

BH^bt. 

V.elfght. 

,m 

e.io 

1.50 

.0032 

.OIQS 

.0140 

.0010; 

.Tfi 

oo&o 

.OOOiJ 

.» 

i* 

1B«» 

Mkr.  34 

eifftht, 
mUkf. 

V.Ailglit. 

M 

a.sfl 

1.06 

,0014 

.I10D« 

.0OB4; 

.001? 

.35 

.oow 

.0000 

.If 

M 

IISSI 

jDoe  fe 

V.eUfhc. 

An 

ft.lO 

i.ao 

.ooii 

.010* 

.ttliS 

.OOSB 

.00 

,0000 

.oooe 

.n 

M 

IQINl 

Ofil»    2& 

y.illKht. 

V.  ■light. 

AQ 

a. 00 

i.eo 

.0012  *01i4 

-aiT2 

.0012 

.SO 

.0380 

,0000 

.91 

tl 

Average  by  Years, 


1003 


1807 


M 

.10  I 
,08 


b.lO 

e.oo 

fi.43 


1*43 

1.08 
1.60 
1*93 
l.M 


0&51 

0025 
00^ 
QOSO 
0(917 


0906 
Olfifi 
018<» 
0U» 
OIOS 


«on8 

.0139 
.Ot&S 
.012S 
.0143 


,0027 
.0017; 
.0023 
.0026 
DOlfi 


.001A 

■OOSf 
.0102 


None  to  enalysee  of  1807:  Odor,  vegetable. The  sampIoB  were  collected  ftrom  the  lake.  iH 

monthly  reoord  of  height  of  water  in  thle  lake,  see  table  on  page  185. 


Averaffts  by 

Feara. 

\m 

.or 

3.4S 

LOT 

1        1        i        ' 

.37  ' 

.0000 

.0000 

.23 

1.& 

« 

im 

. 

- 

.to 

8.»T 

i.ao 

,00ll,»]S4  ,0lri7  Jiti'17 

.42 

.0000 

.0000 

.24 

1.0 

. 

im  \ 

_ 

„ 

.Ofi 

4.A0 

l.ftO 

tOOOD  .Ultl»  .Ullia  .IX»1A 

.40 

.OOlfi 

.0000 

.24 

2.0 

» 

ma  I 

. 

. 

.(» 

4.M 

U«o 

.voo^Loini  .oiii 

.WIO 

.4A 

.0027 

.0000 

.27 

1.7 

* 

ISOT    1 

* 

* 

.o« 

3.96 

1.81 

.0005.0210^0190 

1     i 

.0020 

1 

.45 

.oua6 

.0000 

.2(1 

1.7 

Rati  to  ftnftljTMM  of  1807 :  Odor,  dlatlnocly  7«i|ntmb]i>,  baoomlof  MifiwwliBt  iitroag«r  In  two  of  tbe 
inpJti  on  bedUnff.'— Tb«  namplet  were  eoJIecEed  from  iho  take.  For  mouthiy  record  of  halghiof 
Wif  b  ibk  lake,  mmb  Ubte  oo  pftge  185* 

CAe7ntM/  Examination  of  Water  from  Johnson'*3  Pond  in  Boxford  and  Qroveland* 

[Purli  per  100,000.] 


mil 


II«r.  29 
Apr.  28 
Mfty  26 
Jantt  29 
July  SO 
Aof.  23 
8«pl.  27 
Oct,  26 
Nov.  22 
De«.  2T 


tUM 


Ar*.. 


^... 


ArrsAiuwci. 


IMT 


V.iltgbi. 
NoQ«. 
V.  ■light, 
V.tllgbt 
V.I  light. 
None. 
V.  •light. 
V.  flight. 
V.tlLght. 
V^illRht. 
V.tllghl. 
V.ellgbL 


V.Ailghl. 

V.ilJgbl. 

V,  itighl. 

Bll^bi. 

V.illKht. 

V.ttlght. 

V.flllghu 

V.  •light. 

V.»llifht. 

V.fellifhl. 

V.»Muht. 

V.sliKht. 


.20  \ 
.05  I 
.20 
,18 

.16 

,23    |: 

.23 

.13 ; 

.IB 
.4A 

.n 

.17  I 


.10 


Ev^roiLA- 


7.35 
4.15 
3.05 
3.S5 
8.W» 
8.70 
4.30 
4.15 
4.0a 
4.10 
4.15 
4.35 


4.28 


ir33 


1.05 
1.05 
1.40 
1.40 
l.Oo 
1.25 
1.20 

i,:.o 

l.flU 
1.45 
1.30 
I. HO 


1.M 


t.ss 


Albtimln^ild 


0000 
0022 
0004 
0014 
,O0Clr2i 
.0028 
0000 
0014 
.0000 
.0014 
.0018 
.0010 


,0011 


.014^ 

.01045 
.0200 
.0152 
,0242 
,0182 
,02-'iO 
,020fl 
,0I9H 


,0142.0000 
,til)^2  .UO20 
.01T4  .00^ 


.0201 


01  «2 
.0140 
.0220 
.0134 
MU 
.0190 
.0190 
.0236 
.0168 


,0180 


0011  .0188{.015:  .0020 


.0014 
.0012 
.0032 
.0048 
,00M 
,0016 
,0009 
.0002 
OOlt 


.0021 


.40 


NtTKOOIK 


.0000 

.ooao 
,ooao 


.0030 
,QO00 
,0150 
,0090 
.0030 


.0048 


.0000 
.0000 
.0000 
.0000 
.0000 


,0000 
,0000 

ooool 

DOO.'}!  .34 
,00001  .33 


I 


.0082  1. 0000 


.33 


a.o 

l.T 
1.8 
1.8 
l.T 
1.8 
2.1 
2.1 
2.1 
2.6 
2.3 
2.1 


2.1 


S<0 


Kon  to  wQ«l7*«t  of  1807;  Odor  of  No.  21340,  none;  of  No.  2li!l<S4,  none,  bocoinlDg  dUllQctly  ccDsty 

Mbevxtog;  of  tbe  oth«r«,  Te«elttblii. Noa.  182T0,  IQOO^,  30035  and  20045  wer«  e<oll«cted  from  fanceti 

la  lb«  town,  tod  tbe  oihor*  from  the  pond.    W«iier  from  this  pood  §•  used  to  lupply  ifaat  portion  of 
Htmrblll  which  wm  formeiJy  coraprlged  la  Ibe  town  of  Bradford.    The  lowo  of  Bradford  waa  annexed 
city  of  Qaverhlll  Ann.  1»  lb07. 
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^^          HAV^ERHILL. 

^B              PArvnii^nl  FrynninnJiiyti  nf  Wntrr  fremi  Enjtf  lUndfiw  Pivpr  at  Ur  Kntranj^  ini/i 

^^^^^                                          Millvah  Reservoir,  Haverhill 

^^^^f^                                                                            [Parti  per  100,000.] 

1 

Appkakahcii. 

Ritsioua  ON 
EvAPoaA- 

Ammokia. 

KlTROOKM 

i 

■ 

1 

1 

M 

0 

1 

1 

TIOV. 

S 

S5 

1 

B 

% 

i 

Q 

o 

1 

1 

AJbUEubioldi. 

^ 

s 

1: 

0 

5 

1 
it 

EC 

lSft7< 

1R341 

Jua   'ift 

V.»ll8bL 

ftiight. 

0.70 

e.25 

Jl*fl4 

.0030  .02^ 

,0130  .0164 

.40 

.00«0 

.OOOOll  0.61 

t.l 

lft82T 

Feb.  24 

V.cllgbt 

V.allHht. 

O.W    &.96 

2.1fr 

.OOItll.OlRO 

.0 16111.  (K3'24    /.i:^ 

.rm'if  .iN(>L(o    o.ia 

If.} 

laetb 

Mar  2fl 

IT. alight. 

V    BlllfUt. 

o.sr> 

4.40 

i.aa 

.0002.0178 

.Ol72!,Oi> 

U 

It  111 

Apr.  28 

None. 

yniiht. 

LOO 

&.oa 

2.06 

.0010.0260 

.0282'.  01 M 

M 

10314 

May  2b 

BJltfht. 

0UD«. 

LIO 

&.00 

2.4fi 

.0006 

.a2So  .oa&2'.ou_     . 

- -.-    ....  ,U 

1!»5S0 

iluiic28 

Notift. 

V.  alight. 

0.05 

4.80 

I.M 

.0012 

.014-  -0130  .0006  j   21 

.Ol>^){.OUOO|    i»,6l     l.« 

fl_                   390(»3 

July  2« 

V.  (light. 

V. alight 

1.30 

6.50 

a.u 

.0009 

*0^74  .02rt4LO01O:l,3-i 

.O14OJ.O000!  i.a !  f.t 

t 20241 

Ang.23 

V.ftltfibt 

V  allKhl. 

0.86 

0.00 

S.40 

.0014 

.0264  .02->0 

.oo;!4 

.31 

.0080 

.UOOO;  0.84 

2J 

^^L        10033 

BftpL.2T 

Slight, 
clayey. 

81itbt. 

11.08 

St, lb 

2.10 

.0008 

.aii»0|.oi9o 

.oouo 

.33 

.ooao 

.OOMM  0.71 

tl 

^B 

1 

II 

^B         9CM44 

Oct   2A 

V.allKht, 

V.allicbt. 

0.42 

5.1s 

1.75 

.0010.0124.0124 

.0000 

.38 

.0000 

.0000*  o.» 

S.1 

21  aft  1 

Nov  22 

V.tli(<ht"C0D». 

1*24 

e.OO  i  2.80  1 

.0024  .O'iRo 

.0270 

.vm 

.30 

.0000.0000:  l.tti 

t,t 

i                  210efl 

Doc  27 

V.  •light. 
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'■"i 

C.30 

1.80 

.0018  .0174 

.0144 

.00^0 

.33 

.0070 

.oouo 

o.n 

1 

1.1 

A»». 

.4 

fi.st 

tM 

.0012  .0113 

.6191 

.0022 

,m 

.0000 

.0000 

1 
I0.T8 

S.I 

Odor,  vegfUble. Thewiniples  were  collected  from  Xhn  riveriOl  ThompftOD'a  brldftJuittMn 

lla  eQtnmcc  Itiiu  iho  UIUthIii  «loj-agt!  reservoir. 

^^        Chemical  Examination  of  WnUer  from  Mdlvak  Reservoir  on  East  Mcadoto  Eisir. 

^^g                                                                    BaverhilL 

^L                                                                                            [  Pftrti  p«  r  IOCS, W»  ] 
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M 

OJqr,  V9ff«tftble.^— Th«  niQipftfi  w*re  eoll««t«4)  froni  iho  reservoir,  near  lU  onilet* 

u 

■ 

EXAMINATION  OF  WATER  SUPPLIES. 
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HAVERHTLIi. 

I  Examination  of  Water  from  Millvale  Reservoir  on  East  Meadow 
River ^  Haverhill. 

[Namber  of  organlsini  per  cabie  ceDtimeter.] 


1SII7. 

fin. 

feb. 

Miirp 

Apr. 
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3& 
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fi 

^r  i/te  Heights  of  Water  in  the  Lakes  of  the  Haverhill  Water  Works 
on  the  First  of  Each  Month  in  1897, 


Date. 

Crystal 

like. 

Hiffh  Water, 

8.00  Feet. 

Kenoxa 

LHke. 

HUh  Water. 

4.00  Feet. 

Lake 

Saltonstall. 

Hlfrh  Water, 

7.88  Feet. 

Lake 

Pentucket. 

High  Water, 

6.67  FeeL 

4.67 

3.67 
3.83 
4.48 
4.83 
5.00 
4.92 
4.92 
4.73 
4.37 
8.92 
3.42 
3.50 

7.67 
8.15 
8.08 
8.00 
8.25 
8.25 
8.21 
7.98 
7.83 
7.67 
7.83 

4.44 

4.08 

5.04 

4.79 

6.92 

5.35 

7.67 

5.75 

8.87 

6.58 

7.71 

6.37 

6.50 

6.08 

6.75 

6.42 

4.67 

6.17 

4.21 

5.00 

4.69 

6.17 

No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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HINGHAM. 

Microscopical  Examination  of  Water  from  Accord  Pond,  Bingham, 
[Kamber  of  organlams  per  cubic  centimeter.] 


1S97. 

Ibr. 

June. 

JQIW. 

JfllF. 

SepL 
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13 
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10 

30 

30 

SO 
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Diatom  ace  6e,     ...*., 

41 

17 

C^&nopliyc©»,  AnafeBM,       . 

30 

0 

Ale»,  FrqtQcoMui,       *       •       .       .       . 

n 

A351MALS. 

Ebl£Opod&,  BifflDtfla,        .... 

0 

lafUflorla,    ....... 

0 

IS 

Umgleno^   ....... 

0 

u 

TflrmeB,  PolyjirtJlim  .      .... 

' 

D 

CniataceB,  CydopB* 

' 

0 

pr. 

° 

u 

El 

1 

Total,       ......      ^ 

ttl 

ao 

Al 

4^1 

10 

1« 

Ift 

/^L>...^^'.^V    !:»-.— ^-•-,«>-<V^-^    ^X'    TIT 

^i^^      4 

r-^ 

i:T--f»-» 

^^    %M 

-•ft  »^ 

1    r 

r.*---!. 

Chemical  Examination  of  Water  from  Fulling  Mill  Pond,  Bingham, 

[ParU  per  100,000.] 


m 
m 


Mat.    V 

Jiiiic  2S 
Btpi.    B 


AFTMxmAHom. 


I 


i 

I 


V.eUcbt. 
V.iUgbL 


V. 
Sllibl. 

eiiibt. 

V.BUgbi. 


.^0 


TIOH. 


1.70 
4.70 
&.10 
6.10 


4.90 


r 


1.4« 
0.90 

1.00 

i.ao 


l.]4 


AmionA. 


0000 

ooos 

0013 
0011 


0OU 


.003S 
,0033 
.0033 
.0002 


.0034 
00^ 
O030 
.0044 


OOftS.OOST 


i 


.0004 
.0010 
.0002 

,0Qm 


mm 


HfTKoaKH 


OlfO 
0150 
OIM 
02iO 


.01B& 


.DOOO. 
.0OOO| 
.0000 
0000 


1,3 
l.l 

1.3 
1.S 

1.4 


Odor  of  Noe.  18780  and  20421,  faintly  vegeUble,  dlMppearing  on  heating;  of  No.  19509,  dlstinoUy 

*t|etable;  of  Ko.  21478,  none. The  aamplea  were  collected  at  the  gate-honse,  and  repreaent  the  water 

from  the  filtor-baalna  at  the  edge  of  the  pond. 
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HINGHAM. 

Chemical  Examiimiioii  of  Water  from  a  Faucet  in  Ilingham  sttpfAUd  from  the 
Works  of  the  Bingham  Water  Company. 

[Parlfl  per  100,000.] 


1 

APTKAIUiaOI. 

itKSmtJR  OH 

AltKOitlA. 

i 

.74 

XfT1l«>0«ll 

1 

1 
i 

c 

5 
i 

€ 

a 

1 

i 

c 

o 

i 

AlbuuiVnold.     | 

E 

1 

i 

1 

B 

^ 

; 

-J 

3 

1 

1 

J 

a 

21088 

Bee.  20 

v.tifsbi. 

V.ftUghi. 

.80 

3.66 

1.80 

.0004 

.0!50 

.0124 

.0020 

-0030 

.0000 

.» 

«.l 

O^or,  diiUtioily  Qilif *  becomlag  nttong\j  liUfay  Knd  oUy  oo  baaUnff. 


Water  Supply  of  Hinsdale  Fire  Disteict,  Hinsdale. 

Chemical  Examination  tf  Water  from  the  Storage  Be$€rvoir  of  the  HinsdaU  Fift 

DisiricL 
[rartfl  f>«r  !00,OCK),] 


Ju.   25 


Av. 


Al«PSAUJfCK. 


.87 


ttKSmCK  OK 

lion. 


«» 


2.S7     1.06 


Albismlnnld. 


0008.0206 


.0201 


.0142 


,ao»  .018T  .OlSlH.IKMS  1.06 

I 


TSUJQiLSi  I     1   j 
A*  1    j 


OOM  .OOQOf 


,0000 

I      I' 

0D6O  .0000  .41 


.0020 


CMor  Of  Kaa,  18fM»  10090.  102«3  liDfl  lOO&l^  dUUDcllj  (ithjl   <a  No*.  1^66  ind  t^6IS,  d!«llli«ltr 

f«g«li1»l«»  b«eomlnf  dUtlnoily  fimby  on  heatlog;  of  Lbo  othera^  dUttnoily  vofdUblo.^ Tbo  wmpk* 

were  tsollected  from  a  fftQcot  lb  the  vUliijfe. 
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HINSDAL.E. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Hinsdale 

Fire  District, 

[Namber  of  organisms  per  eable  centimeter  ] 


18»T. 

Jm. 

Feb. 

Mat 

Apr 

Majf, 

Jone. 

Jaly. 

Ao. 

Oct. 

Oct. 

Nor. 

Dee. 

I>*J  «f  flZSnilEllltlOTl,  .... 

30 

u 

2«  1 

a^ 

16 

fl5 

^ 

il 

4 

3S 

«, 

20 

3f  timber  of  umitlfii    .        .       .       •  i 

iwm 

tS613 

1SS9I 

I90i0 

l6r2Qa 

IMTl 

lit54  202SI 

20609 

20078 

21307 

21070 

FLABTTQ. 

Diatom&cefe»      >      .      .       . 

0 

6 

0 

4 

ts 

1 

1 

1 

4 

11 

tl 

I 

ANITlfALS. 

Inrtisorla,      ..... 

n 

fi 

I 

1 

6 

3D4 

m 

1 

IT 

4r 

FtridinloiD,  ..... 

n 

1      ^ 

3 

1 

4 

304 

lao 

^ 

0 

4T 

^«rmea,  *.•>*. 

\ 

0 

1 

Q 

0 

0 

t 

0 

0 

0 

CniBtaoea,  BaimLna,    . 

i 

0 

0 

pr, 

0 

0 

0 

0 

» 

0 

mm^iam^^Z^i^mm,  .       .       . 

0 

D 

80 

40 

eo 

ISO 

AG 

2S 

BO 

s 

Total,  ...... 

aa 

ft 

m 

45 

^^ 

4i6 

1S3 

«! 

04 

« 

19 

«. 

Water  Supply  of  Holbrook. 
(See  Randolph.) 


Water  Supply  of  Holliston.  —  Holliston  Water  Company. 

Omikal  Examination  of  Water  from  the  Works  of  the  Holliston  Water  Company. 

[Parte  per  100,000.] 


APPEAIANCB. 

it 

u 

Amcoiru.  1 

ij 

At 

1 

1 

1 

1 

1 

1 

1 

i" 

1 

1 

1 

m 

Jto.  2fi 

7.iilBbt. 

None. 

.23 

4.20 

.0013 

.00S8 

.33 

.01l» 

.0000 

.n 

1.3 

.021^0 

mi 

Mar.    fi 

ITone. 

Y.ill^ht. 

.2a 

ft. 40 

,0010 

.0070 

.S4 

.01(0 

.0001 

.!» 

1.1 

,0130 

KSl 

Umj  11 

None. 

None. 

.20 

2.20 

.DODO 

.0074' 

.as 

.0180 

.0000 

.11 

1.3 

.oow 

m 

July  11 

V.alllbt. 

V.iHsht. 

,S8 

4.B0 

.0000 

*0110 

*aT 

.OOOT 

.0000 

.ao 

i.fl 

,0400 

«^ 

B«pt*U 

Noue. 

Kono. 

.ot 

i.60 

,0006 

.0OA8 

.30 

-0060 

.0000 

.i» 

1,T 

.0140 

HtK 

Not.U 

BHilil. 

SJIgbl. 

*«» 

4.40 

.0020 

.«m 

.44 

.0040 

.0«» 

.as 

2*0 

.0060 
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HOIililSTON. 

Chemical  Examination  of  Water  from  the  Works  of  the  HoUiston  Water  Company 

—  Concluded. 

Averages  by  Years, 

[Parts  per  100,000.] 


d 

1 

J 

S 

m 

i 
1 

AMMOVU. 

M 
u 

i 

1^ 

& 

£ 

f 

1 

o 
Q 

i 

1 

- 

lSd2 
18&A 

- 

- 

.OB 

.3S 

.2» 

4.00 
4.2S 

8.«S 

.0001 
.DOf^t 

.0903 
.0008 

.0O4S 
.0035 
.00*T 
.0U4 
,0003 

,3t 
.S3 
.91 

.39 

.oiO« 
.01  && 
.OUT 

.om 

.0000 
.0001 
.0000 
.0000 
.0000 

.OS 
.29 
.30 
.22 

2 A 
3.4 

1.1 
1.0 
IJ 

.aw 
mi 

NoTi  to  analyses  of  1807:  Odor  of  No.  10768,  faintly  vegetable;  of  the  others,  none,  sometloMi 

becoming  faintly  vegetable  on  beating. No.  18724  was  collected  from  a  faucet  in  the  town;  the  otbeit, 

from  a  faucet  at  the  pumping  station. 


Water  Sutply  of  Holyoke. 
Chemical  Examination  of  Water  from  Whiting  Street  Storage  Reservoir^  Holyoke, 

[Parts  per  100,000.] 


2 

ArT&AX4lt€I. 

HB»[nnii  OH 

Ahmovia. 

i 
1 

1 

1 

1 

s 

i 

□ 

i 
1 

8 

a 

i 

i 

AltHUnJiiold. 

i 

£  1 

1 

1 

1 

■  ° 

i 

1 
1 

iai3 

10825 
]ii40 

3MS3 
tlSfiT 

Jan.  37 
Mar.  14 
iCay  Sft 

July  IS 
Bept.  SO 
Not,  U 

V.sJlght. 
V.  slight, 

'eiifbL 

Sllghl. 

8i]»ht. 

V.sUfht. 

Slight. 

eught. 
Slight. 

Slight. 
Oom. 
Bll«M. 

.15 
.10 

.14 
.Ifi 
.3i 

4.00 

4.50 
4.«fi 

4.70 

i,iO 

1.25 
L.IO 

1.30 
1.7* 

.0000 
.0004 

.oou 

.0008 
.0000 
.0004 

.02M 

.02te| 

.02S4 
.03&4 
.02SS 
.0200 

.mm 

.0172 
.0150 

.Diea 

.0323 
.0214 

.0086I, 
.0044 
.0111 

1 

.OOM 
.0082 

.13 
.15 
.11 
.18 
.10 

.0000 

.0000 
.0090 

.0000 
.0012 

.0000 
.0000 

.owl 

.00<W 
.0«0Q 

.0000 

.80 

*30 

1: 

1 

;.ii 

f.S 
t.B 

3.2 
1.7 

t.o 

2*9 

At 

.17 

4.74 

l.fift 

,oooa 

.0!!ET2 

Mm 

.0081 

- 

fiT 

Odor  distinctly  vegetable.  ^— The  samples  were  collected  from  the  reservoir. 
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HOLTOKE. 

Toscopical  Examination  of  W*jUer  from  Whiting  Street  Reservoir^  Holyoke, 

[Number  of  organisms  per  cubic  centimeter.] 


1897. 

Feb. 

M.r. 

May. 

July. 

Oct 

Not. 

examioation,         .... 

1 

26 

27 

80 

6 

29 

r  of  sample 

18392 

18867 

19325 

19949 

20683 

21857 

PLANTS. 

maceee 

10 

101 

2,158 

58 

182 

226 

«rioDella 

«*larla. 

ledra, 

8 
0 
2 

80 
0 
8 

1,620 

0 

536 

0 
62 
4 

60 
62 
58 

88 
152 
84 

ophyceee 

0 

0 

20 

82 

14 

0 

sbasna 

Icephflerlum, 

0 
0 

0 
0 

20 
0 

16 
16 

6 
8 

0 
0 



148 

92 

527 

848 

126 

184 

itococcnA, 

;>hid{i]m, 

enaiitrum, 

ara»truiu, 

92 
0 
0 

66 

80 
0 
0 

12 

148 

24 

2 

808 

80 

68 

212 

0 

42 
22 
0 
10 

120 
12 
0 
0 

ANIMALS, 
orla, 

82 

88 

65 

12 

124 

16 

rptomonnA, 

lobryoD, 

glena, 

rtdiniam, 

acbelomonas 

0 
0 
0 
82 
0 

16 
28 
0 

0 
60 
0 
0 
5 

0 
0 
0 
0 
12 

0 
4 
10 
0 
100 

0 
0 
2 
0 
12 

les, 

2 

6 

0 

0 

2 

8 

tacea, 

pr. 

pr. 

pr. 

0 

pr. 

pr. 

Jantoun,  Zoogloea,  .... 

10 

80 

150 

10 

200 

10 

WAL 

1         202 

847 

2.920 

458 

648 

302 

Themical  Examination  of  Water  from  Wright  and  Ashley  Ponds,  Holyoke. 

[ParU  per  100,000.] 


AFPSAIULirOE^ 


ISVT. 

Jan. 

a? 

'r«b. 

u 

Hur* 

24 

u*r 

25 

JniT 

m 

Bum. 

30 

Haw. 

U 

sngbt. 

V.Hlgbt. 
V.Ahgbt. 
V.ehKhr 
Y.»ltsbt, 
None. 


T.iUfflit. 
SHffbi.      -, 
v.  Alight.  .10 
V*»ii«bi.  .07 

V.  Alight. 
Slight. 


18 


5.75 

4,m 

6.65 
5,6& 
6,50 


5.35 


1.90 

1.26 
1.30 
1,16 
1.05 


1.56 


.00311  .(^09 
.0032  .04S»' 
.0014  .0194' 

.0024  ,02261 
.0010|.01S;j! 
.0076.0256 

.0080.0272 


,«408 
.D8fl2 

mm 

MM 
M*% 

.(me 


.«^ 


.0000 
.0096 
.0032 
.0034 

.oo&o' 

.00341, 
.0040 


.0012 


NJTROOtH 


0050.0000 
UO30  .0000 
(>03O  .0000; 

ooDO  .oooo! 


OOOQ 
OOOD 
.0070 


.0026 


.0000' 

.oooo; 

.DOOl' 


21.9 
3.0 
8.2 
3.5 

B.a 

3.0 

a.i 


lor,  geoorally  vegetable,  occasionally  flsby. The  samples  were  collected  from  Ashley  Pond. 
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hopebale. 
Wateb  Supply  of  Hopedalb. 

(See  Milford.) 

Water  Supply  of  Hudson. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Hudson, 
lib  reference  to  an  additional  water  supply  for  the  town,  may  be 
»und  on  pages  17  to  21  of  this  volume.  The  results  of  analyses  of 
mples  of  water  collected  from  the  present  source  and  from  proposed 
>urces  of  additional  supply  are  given  in  the  following  tables :  — 

ChemiccU  Examination  of  Water  from  Oates  Pond,  Berlin, 

[Parts  per  100,000.] 


I 


1474 

«SI| 


It.*. 


1 


Wmb.  10 
Apr.    fl 

JODfl    11 


AFTJUKAirCi:* 


s 
€ 


V.tUlfbL 
V  «llKtLt. 

Kane. 


Oct.  n  v.  ii^ht. 


V.  •light, 

V.tllifhL 
V.  Alight. 


1,1  A 

s.ao 

1,80 
3.0D 


2.^ 


0.»$ 
0.7& 
0.75 
0*75 
Q.U 
1,30 


0>03 


.0304 

Q&2A 

OOCM 
0010 
004fi 


^047 


-0170 
0101 

.018i 
0144 
.0144 


omt 

Qltt 

mm 

0173 
0112 

0110 

01TI 


,OIW>,,01TI 
.01M^,0130 


.oois 

.0012 

.oom 
.001  o! 

.0032] 

.OOSBi 
,0012 


0020 


n 


SlTftOGllt 


OOTO  .0001 


,00301 


MM  .0000 


0000 


.00704 


oooo 

OOOO' 


002SL0O0O 


IB 


o,s 

O.ft 

0«i 

0*« 
0.1 

o.a 


*  WhAre  more  than  one  tample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  haa  been 
■•ed  in  making  the  average. 

Odor  of  the  first  sample,  nnpleaaant;  of  the  others,  generally  faintly  vegetable,  becoming  somewhat 

^Dger  on  heating. The  samples  were  oolleeted  from  the  pond.    For  monthly  record  of  height  of 

tter  in  this  pond,  see  page  196. 


Microscopical  Examination  of  Water  from  Oates  Pond^  Berlin, 

[Number  of  organisms  per  coble  centimeter.] 


1897. 

Feb. 

Feb. 

Apr. 

Jnne. 

Aug. 

Oct. 

Dec. 

iy  of  examination, 

amber  of  sample, 

12 
18474 

10 
18516 

T 
18964 

12 
19461 

11 
20048 

18 
20762 

14 
21603 

PLANTS. 

Melostra 

TMMUarta. 

0 
0 
0 

0 

0 
0 

40 
6 

18 

t 
0 

1 

81 

0 

87 

114 
72 
20 

i,m 

24 
1,168 
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HUDSON. 

ible  showing  Heights  of  Water  in  Gates  Pond  Each  Month  during  1897. 

[Hlgh-wfttar  mark  \m  14  feet.] 


DATB-lStT. 

FMt 

Datb- 18117. 

FMt 

l«. 

0.88 

July  16, 

10.88 

15 

10.00 

Aug.  16, 

10.68 

14» 

10.08 

Bept.l6, 

10.26 

14» 

11.26 

Oei.   16 

0.75 

l». 

11.36 

Not.  15, 

9.20 

18. 

11.00 

Deo.  16 

9.60 

Wateb  Supply  of  Hull. 
(See  Hingham.) 


Huntington. 

e  advice  of  the  State  Board  of  Health  to  the  town  of  Hunting- 
RTith  reference  to  a  proposed  water  supply  for  the  town,  may 
md  on  pages  22  to  24  of  this  volume.  The  results  of  analyses 
oples  of  water  collected  from  various  sources  in  the  town  and 
tj  are  given  in  the  following  tables  :  — 


Chemical  Examinalion  of  Water  from  a  Spring  in  Huntington. 

[Parte  per  100,000.] 


I 


ArrtAJiASics, 


-w 


-^■•Ufht. 


Blight. 


A 


1" 


B.90 


AXMOVU. 


I 


.OQQ«   ,Q(m 


.16 


MlTlOOIII 


,0090 


1^ 


.^ 


aa 


.0010 


^^  TIm  lample  was  eoUeoied  from  a  faacel  Id  the  iuwn,  «upplied  it%»m.  a  apriog  ou  Uie 
I A       ^^^(ttf  tllcld  RiTer.    Water  from  this  aprlDg  la  supplied  to  about  fifty  famlUea  In  the  village 
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HUXTINGTON, 

Chemical  Examination  of  Water  from  Various  Surface  Water  Sour 

inglon  and  Vicinity. 

[Part*  pot  100.000.] 


1 



KesiPt£  OM 

1 

ArrtAtunoit, 

EVAl-OlU' 

AXMOKIA. 

Nmto«t:af 

Tjoir. 

as 

1 

AlbtinilrwM. 

s 

i 

a 

1 

1 

o 

1- 

1  1 

1 

1 

i 

1^        ^ 

1897. 

30970 

Oct.  !W 

Kooe.     . 

Noiw. 

.10 

S.ftS 

o.ao 

.0004-0028 

.oa2« 

.0000 

.16 

.0000.0000 

2O08O 

Oct.  20 

None. 

Nona. 

.10 

S.ftO 

€.90 

.0024  .ooe-i 

.oua2 

.0010 

.la 

.OIKU    onoQ 

^0(»8t 

Del.   26 

NoDe. 

y,«%hL 

.IS 

3.«) 

0.66 

.OOIS.QOOO 

.002(1 

.0034 

,T- 

^Xl 

S(N»B1 

Ooi.   '2^ 

NODIS. 

None. 

Jfl 

2.30 

0.10 

.0032  ,0I4» 

.0128 

.0020].' 

'*ja 

2106J     Nov.    a 

None. 

V.iltsht. 

.19 

4.30 

1.20 

.00(3«|.UO6O 

.OUBO 

-0001)  .1j 

.--;_  .  '-H)i 

SlOflS     Nor.    8 

Nana. 

V.ailtfht. 

.30 

3.8& 

1.4« 

.OOUO.Otllf 

.0112 

.0000,  .18 

.oy^.oooi 

Odor  of  No*.  2H:i®2  aod  210?3,  cone;  of  tbe  oiben,  \ery  imiutly  vPKetablfl.—  Tb«  aaiM 
colkctffd  a»  follow*  :  No.  20979,  from  TAylor  Brook Jiial  tielovif  Iti  Junctiuu  wUb  Clark  Brook;  J 
from  Cook  Brooke  about  a  mile  above  1u  mfU'Uib-  N«».  SOUSt,  frooi  Cold  Urook,  about  1^«  mile* 
moiilh;  No.  2WSJ,  from  Norwich  Pond,  at  li*  oiiilet;  No.  2!0i*2»  from  Woodruff  Brook,  at 
bridge  Dvar  Ha  oioulb  j^  No.  2loS3,  from  Goldcnliae  Brook,  at  railroad  tirlJge  uear  iu  mouiJti. 

Water  Supply  of  Htdr  Park  and  Milton,  —  Hyde  P. 
Water  Company. 

Chemical  Examination  of  Water  from  the  WtUs  of  the  Eyde  Park  Water  Coi 

[Part*  per  J 00,000.] 


18292 

]S618 
19SQ0 
19010 
102flA 
19&42 
1»&30 
30121 
20689 
20M» 
S1240 
31019 


I 


AfftAlAlfCl. 


1897. 

Jan.  19 
Feb.  }(i 
Mar.  10 
Apr.  21 
Way  IS 
«lun«  22 
July  21) 
Au(c.  17 
8«j)t.  21  I 
Oci,  20  I 
Nor.  16 
Uee.  21 


None, 
None. 
Noa«. 
KuQe. 
Notia, 
None. 

Nooe. 
Noue. 

NODC. 

V  .Itghl. 

V  •Ugbi. 


None. 

V.  slight. 

Nof.o. 

Nona. 

Noo0. 

None. 

IfODS. 

Nod*. 
V.illjtll. 


si 


10.20 
t.flO 
8. TO 
8.3U 
8.40 
9.20 
10.00 
10.30 
10.80 
11.40 
10,00 
11.00 


.0004 


OOM 


.01^ 
,01»6 
.0I3JJ 
.0160 
.0130 


.0014 
.OOM 
.0084 
.OOU 
.OOSiO 


.0012 
.OOM 
.0042 

.oa«« 

.0012 


NlTlKMIBII 


1100  .ooos 
0880  L0002 
.1100  l.OOQS 


lOM 
2200 
1200 
,1000 
08M 
.1000 
120U 
1300 
.1290 


0002 
.0000 
.0091 

.0004 
.Ou<Ht 
.0«0l 


I 


.06 
.04 
*0& 
.08 
.09 
,9T 
.08 
.18 
.14 
.10 
.11 
.10 


Averages  6y  Tear$, 


} 


^ 

.00 

..mI 

.9001 

.0023 

9.76 

.0811 

.0992 

_ 

.02 

8. 02 

.0091 

.0032 

1.19 

.0879 

.ooot 

.19 

'^ 

.03 

o.es 

.0040 

.0090 

1.S7 

.9848 

.0901 

.99 

— 

.04 

9.44 

.0U63 

.0086 

1.31 

.0867 

.0991 

.99 

- 

.03 

9.e« 

.0084 

.9919 

l.Sl 

.0882 

.0998 

.It 

* 

.94 

9.94 

.9098 

.0987 

1,80 

.1179 

.0002 

.08 

I^OTS  to  aoftJjTMt  of  1807 :  (Mort  Boct . The  Mmplai  wtro  eoIlMitd  from  a  faaoei  81  UN 

lug  ttatlOB. 
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UYUE  PAHK« 

!  Chemical  Exaimination  of  Waier  from  a  Faucet  in  Milton  supplied  from  the  Works 
of  the  Eydc  Park  Water  Company. 

[Pirtf  p«r  100,000  ] 


Jmh.  IB 

Apr.  8 

May  7 

Jtio«  9 

JqJy  T 

^u^.  & 

f)c|.  6 


Appkasakcb. 


V  illKht. 
None, 

None. 
i{  None. 
'  Nose. 

None. 

Nooa. 
j  None* 
i  Koni^. 

None. 

V.ttlgbL 


At.. 


Noao. 
Nooe. 
None* 
NoDe. 
Nooo. 
None. 
None. 
None. 
None. 
V.i  light. 


.€0 


,0000 
.0008 
.0004 
.0000 
.0000 
.0010 
.0006 
.0012 


.OOSfl 
.0030 
.0014 
,0040 
.0034 
.0026 
.0043 
.0070 
.OOM 
.0064 


KtTBOonr 

AS 


lOtM    .OOOS    .0040      1.4S   '.11»    .0000        .07       4.1    .0021 


.0000 


.0000 
.0000 
.0000 


.0000 


,0000 
,0001 


.0090 
.0030 
.0070 
.0000 


0010 

ooto 

,0010 


Odor,  none. The  lamptes  were  eoliected  from  m  fsucel  in  tbe  otBoa  of  tbe  MUlon  Water  CoiO' 


Chemieai  Examination  of  Water  from  the  Neponset  Eiver  at  Byde  Park. 

[Perte  {>er  100,000.] 


Beftt'Ce  OS 

• 

d 

EViiroRjL- 

Aitvosi^ 

NtTHOOtlf 

^ 

o 
2 

TIOX. 

1 

AS 

s 

2 
1 

(3 

1 

6 

^ 

H 

i 

1 

Albumtnnld.     | 

^ 

^ 

i 
f 

1 

•2 

1 

l§«T. 

1 

^1  JiQ.IO 

nietloct. 

siighi. 

0.70 

7.05 

2.4& 

.ooos 

.0260,0204.0046' 

O.llft 

.0170 

.0002 

O.TO 

2.S 

fllKeb.m 

eilitbt. 

eughL 

0.75 

6.45 

2.35 

.0010 

.027:                        O.Ofll 

.0150 

.0002 

0.80 

1.8 

•jSI*r,  1*J    V.ellfbt, 

eiigtiu 

O.T^J 

4.75 

1.85 

.0010 

.021^                         •.66 

.OOfiO 

.0001 

0.68 

l.i 

l,\|.o  -21  '  V.^TTctiU 

8U«bt. 

1 .20 

4.05 

i.05 

.0002 

.0264                        0.60 

.0050 

.0001 

0.56 

1.7 

w  ■ 

Con*. 

1.35 

6.B5 

2.35 

.0146 

.0366. Q.^U  .liUIti  0.66  .0030 

.0008 

1.06 

1.9 

Jl'                                                    !■-, 

Cona, 

1.72 

0,70 

4.40 

.0072 

.0528  .IM08  .0120  0.94   .0080 

.0000 

1.80 

8.0 

'-'                                  'l'4. 

CODl. 

1.00 

0.00 

2.35 

.0254 

.0472'. 03*2  .0150  1.36 

.0020 

.0000 

';   1.08 

a.s 

W  Au«  ]: ,  m^hi. 

Conji. 

l.flO 

11.25 

a.oo 

.0004 

.0550  .0468  .0032  {2.48: 

.0020 

.0000 

n  l.M 

2.7 

HBrf.iJ]     V.ilfght. 

Coni. 

i.in 

ia.7ft 

8.45 

.0460 

.0502'. 0466.00301  2.24 

.0020 

,0000 

1.21 

5.0 

t-tJct.  iM     [Hrtioct. 

Ccini. 

0.90 

18.85 

3.10 

.0024 

.05561.0508  .0048  12.03 
.03601.0332  .002^  0.00 

.0080 

.0001 

1.48 

7.3 

i5a».16 

Decided 

Con*. 

1.40 

7.80 

a. 15 

.0014 

.0050 

.0003 

1,2& 

2.6 

iDte.Sl 

V.tUgbt. 

Com. 

'•"l 

fl.fiO 

3,10 

.0030 

.0204  .0260 '.0088  0.801.0130 

1                   l' 

.0001 

1.14 

2.1 

Averages  by  Years, 

. 

1888 

^ 

1,02      6.77 

2.27 

.00.10 

,0324'     • 

*  fo,tB''.w«»J.of»fte'l    - 

• 

IMM 

.     ' 

_ 

I. 16      7.70 

2.40 

.0151 

.0320  .-'-', 

o.w 

S,4 

" 

1804 

-. 

. 

l.H      0.68 

2,60  1  .0I12:.U3<1' 

1.00 

3,0 

• 

1»06 

. 

• 

1.04       8.40 

2.81  !|.0lSli-03C. 

t  .05 

3.0 

K 

liM 

^ 

• 

1.12      8.85 

2.00     .0137  .O353.u-;io 

.lior^s  l.".;i'  .(HIT 7  .uiHH     1.06 

«.T 

U 

mn 

^ 

^ 

1*19      8.70 

3.84    .OIOS  .0886  .0338 

.0052  1,28  .0067  .0001     LOT 

(111 

s.o 

Kvrm  to  KDAlyiei  of  1807:  Odor,  dl§Unetly  vegtHnbte  nnd  rautty.  frequently  unpknieat,  becomLng 

ilnQfrr  oo  hetttlng. Tbe  Mmplee  were  collected  from  the  river,  oppoAltti  the  worke  of  the  Hyde 

ivi  WM«f  GoinpiBf,    The  river  U  oot  ueed  directly  w  a  eonroe  of  weier  supply. 
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Water  Scpfly  of  Ipswich, 


Chemical  Examination  of  Water  from  Dow*!i  Brook  ahoy€  the  Slontge  , 
the  IpstvicJi  Water  Works, 

[pHrta  par  100,{}00.] 


RrajorE  ojf 

c 

AipriAukitai. 

£VAPOKA- 

AMJiOnA,                          1 

Ninoaiv 

1 

TIOV. 

1 

4t 

1 

1 

1 

1 

1 
§1 
1" 

1 

AlbtiEBlnold.     1 

1^ 

1 

1 

I 

1S97. 

I 

i«Me 

JftD.  25 

V.aU«tit. 

CODt. 

.80 

4.60 

1.95 

.0018 

.0108 

.0078 

.0030  .63 

,0060  .0008 

19604 

F*b.  22 

V.alljjfai 

gllKbt. 

.35 

4.4a 

].eo 

.0008 

.OOM  ,00&0 

.0000 

-53 

.0080  .OW 

ISBSft 

Mir.  2S 

V,ih(jbt. 

Blight. 

,70 

S.M 

l.W 

.0010 

.0218,  .0192 

.0096 

.M 

.OOM.OOM 

lona 

Apr.  SO 

V.allgbt. 

Com, 

.&a 

4.1« 

1.40 

.0006 

.0130 

.0110 

.0020 

.M 

■OOOQ  .OOOC 

im» 

Miy  24 

V  allgbu 

eiliht. 

.'ll 

4.  SO 

1.60 

.0006 

.0114 

.0104 

.0010 

.60 

.0090  .OQM 

10A3A 

J11116  21 

V.  flight. 

eiiKht. 

.01 

i.fHt 

i.to 

.onio 

.0148 

.0122 

.0020 

.46 

.0020.0008 

iMia 

Jaly  2« 

NoQ«. 

V.«l|gbU 

.2e 

4.80 

1.20 

,0016 

.0110 

.0058 

.0062 

.00 

.0900.0008 
.0070  .ond 

20248  1  AUB-  23 

V  •IlKht. 

8H|fht. 

.16 

4.75 

1.16 

.0142 

.0116 

.OOM 

.00S2 

.64 

2*}fm 

S«pt.20 

V,»iiMlJt, 

V.  .light. 

.M 

6.25 

1.66 

.QfMMJ 

.0070 

.0072 

.0004 

.Ot 

.orw.oooo 

'limi 

Oci.  26    V. All K tit. 

V.  illghu 

.46 

&.1& 

1.76 

.0090 

.024fl 

*02M 
.0166 

.0016 

- 

.0150 

.0000 

SI340 

Not.  23 

V.aliKM. 

V.allubt. 

.00 

6.10 

LS6 

.ooto 

•OIBII 

.(Km,M 

.0030 

.0001 

ai««d 

Dec.  2T 

V,i|lghL 

eiifht. 

.82 

4.15 

1 

l.ftO 

.001^^ 

,0072 
.OlSl 

.0070 

.out 

.0002 
.0010 

.66 
.60 

.0060.0000 
,0066.0000 

Av**- 

.44 

4.66 

1.02 

.0032 

Odor  of  tb<i  IftBt  MOipb,  dodo;  of  %he  othertt,  Tefeubl«* — 'The  Mmploi  w«r*  6oU»et«d 
brook  I  at  it«  tsattaoctt  lo  the  «iora^  reierrolr. 


Chemical  Examination  of  Waier  from  the  Storage  Eenervoir  of  the  Ipimid 

Works.  I 

[PjirU  jwr  100,000,] 


ArrtAtAxei. 


1 


BUgfat. 
Sllghl. 
V.«U«bt. 
Stigltt. 

V.aMiebt. 
V  iltghi. 
Hone, 
V,»llgbl. 

V.allgbt. 

BllKhi. 

SMghl. 


V\  ■llglil. 
V.a1t«ht. 
V.vllibl 

00Q> 

V  »nghu 

aiitrbi. 

V,«iUgbt. 

dllffbi. 

V.tll^bt. 

V.mllBbt. 

Blight. 

V.tUgbt, 


33 


RKIICICTK   Q9 

EVAltytU- 

TION. 


6.96 

4.40 
0.00 
3.06 
4.90 
4.86 
6.00 
4.00 
6.06 
6.90 
6.36 
6.70 


4.64 


!l 


AmtoKU. 


.0030 
.00041 
.0026 
,0038 
,1»«>I2 
.OUIO 
0UO2 


00  .0028 
m  ,0016 
00  .0tl3U 
76  |.005fl 
0026 


1.01 


0244 
0104 
0082' 
01S8 
0102 
0)1>2 
0206 
0208 
0100 
0238 
0220 
0220 


.0228 

oiao 

,Of>74 


.0IS6 
.0104 
.0202 
.0102 
»02I8 


-L 


.0023.0100  .0100 


.0016 
.0068 


.Ouaoi 
,0028 


.00061.78 


,0027 


Kinootsi 


^>oq1j 

.018 
*0OIO|.O0O1 

.0100. oooe 


Odor,  f«o«ratlf  Ttgtubk,  KimetlmM  mouldy.  ^^  The  ■amplet  ir«re  eolt«ct«d 


t«d  from  M 
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IPSWICH. 

oscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Ipsunch 
Water  Works. 

[N'umber  of  orgaoiimi  per  cubic  centimeter.] 


• 

1897. 

Jin. 

Feb 

Mer. 

Apr 

M.. 

June. 

julj. 

Aag. 

OCL 

OeL 

Nor. 

IMt. 

tx&mlDRtbn,  .        .       ,       p 

2T 

24 

^ 

ar 

« 

^ 

3S 

» 

4 

an 

23 

33 

refniDpJa,    .... 

tSSiT 

IBOOfi 

issae  mil 

1»S09 

19520 

i9gt4 

3Da4» 

2041 T  2Q0I8 

1 

^131^ 

ilfllO 

PLANTS. 

maceea,      .... 

0 

1 

0 

a 

4 

1« 

1 

0 

1 

t 

4 

1 

H 

0 

D 

a 

e 

S65 

1 

0 

1 

s 

0 

0 

qroeCDlAi            .... 

0 

* 

0 

0 

0 

3«0 

0 

a 

0 

0 

0 

0 

L,  CreDolhrlx, .       .       •       . 

0 

0 

0 

ft 

0 

0 

D 

0 

1M 

t 

II 

ff 

ANIUALi. 

Diia,      .       .       •       .       . 

3! 

fta 

4 

44 

s 

n 

H 

1 

4 

A 

m 

1 

4 

0 

«8 

3 

4& 
0 

Q 

Q 
2& 

0 

0 

<> 

0 

1 

I 

141 
0 

0 

s 

rOB,  Annreit,   .       ,       .       , 

(» 

0 

0 

0 

0 

0 

a 

0 

D 

0 

0 

1 

*ftC©a,  Cyelopi,     . 

IT 

0 

a 

4 

0 

i 

0 

" 

A 

pr, 

n 

a 

«n«a¥4,  ZcKigttsii,  .       * 

0 

It 

o| 

40 

30 

0 

eo 

10 

1 

t 

1 

0 

TIL,.          ....         . 

&ft 

B4 

4 

«3 

44 

430 

aa 

11 

m 

IV 

15T 

10 

Chemical  Examination  of  Water  from  Bull  Brooke  Ipswich. 

[Parts  per  100,000.] 


HiESii^nx  OH 

- — 

E3 

AmuiULltCK. 

EVATOM- 

AMlfOMLL. 

KlTBOflKV 

^ 

3 

Tl03r. 

1 

A4 

1 

1 

f 

1 

1 

1 

,! 

1 

AllMimlunld.     [ 

11 

1 

i 

I 

i^ 

IftftT* 

»ti.2& 

V.i.l!irlit. 

Slllibt. 

1,20 

#.$& 

a.M 

.ooo» 

.0234 

.OSJK 

.0002 

.Bi 

.cohJ 

.0000 

0.fi« 

1,T 

f|ib.22'  V.iUirlit.'V-«»irhL 

1. 16 

fl.1& 

2.84 

.OOtfl 

.01 1M 

.0!ft4 

.0000 

.75 

.0OTI> 

.0000 

o.w 

2,9 

Itr.aa    V.illuhi.fV  .Hghl. 

U30 

4.m 

2.40 

.POlO 

.02621 .022« 

.OMfl 

.M 

.O06<i 

.0002 

1.01 

1.1 

ipr.^ 

V.#|lKh(.  ICUQ^. 

1. 7ft 

S.A& 

t,m 

.0010 

.03J0  ,f»a»B 

,0012 

.m 

.0030 

.0000 

1.80 

1.0 

fftf  » 

v.»i*ttht,!suiibt. 

2,20 

t,(W 

3.1& 

.0010 

.0200.03811 

.oons 

.n 

.0070 

.0001 

1.3B 

2.2 

neell 

V.  alight. 

V.*!lffht. 

M3 

fl.4ft 

3.O0 

*oiw 

.tmz.ami 

.00S3 

.^ 

.0(mi.OOOO 

1.1» 

2,0 

11(^20 

None. 

V  Muhu 

2.^^ 

i.lfi 

4.00 

.0012'  04141. ttaw 

.0010 

.70 

.oiftOj.oooi 

2.  It 

2.0 

.i»;.33 

v,*n*hL 

BihflhU      0.A2 

ft.40 

l.W 

.ooao'.omsLind 

.OOOi 

.72 

.DO&Ol.flOOO 

0.40 

3.0 

rtHM 

V.HIfbt 

V  illfftit.'1.Ba 

S.4ft 

3.5& 

.0Ol4;.0aB0  .0279 

.0013 

.m 

,00911 ,0001 

1.41 

2.fi 

»et  Xft 

V.»M*ht. 

Com.        ;o,00 

0.65 

2.10 

.OO40'.Ol5g,OlAf^ 

.ijOOO 

.74 

uOlOO  .0000 

0,44 

S.O 

rw-22, 

V.itUfbt. 

illphl.       1.60 

8.70 

3.R& 

.OOaO  .03(M  ,D3Rfl 

.0018 

.HI 

I.OOflO  .0002 

1.31 

S.4 

»ee.3T 

Slltfht. 

v.iiighL;uw 

e.2& 

2.fl6 

^.0{Fi4  .Otfld 

.0180 

.0010 
.0011 

.12 

',0110;  .MOO 
1  oo6s!  1W11 

O.tl 

2.S 

..« 

8.87 

t.M 

.Qdlp.tt^AA 

.0247 

i.n 

9.1 

1 

iT,  s^raerally  dfetlnctly  vegetable. The  eamplefl  were  collected  from  the  brook,  neariu  Janction 

i>v*s  Brook,  below  the  storage  reservoir  of  the  Ipswich  water  works.  Thin  brook  is  not  ased  as 
e  of  waUr  supply,  but  a  connection  has  been  made,  so  that  it  can  be  diverted  into  the  storage 
ir  oi  the  Ipswich  water  works. 
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kingston. 

Water  Supply  of  Kinoston. 

The  sources  of  supply  of  the  town  of  Kingston  were  increas^t] 
during  the  year  1897  by  sinking  25  tubiilfir  wells  in  the  valley  of 
Furnace  Brook,  about  a  mile  above  the  well  and  filter-gallery  frotn 
which  the  supply  for  the  town  has  previously  been  obtaioed.    The 
wells  are  2 J  inches  in  diameter,  and  are  sunk  to  depths  varying 
from  23  to  44  feet  beneath  the  surface.     Water  is  conveyed  frotn 
the  tubular  wells  to  the  large  well  near  the  puraping  station  by 
gravity  through  one  mile  of  cast-iron  pipe  8  inches  and  10  inches 
in  diameter.     Water  from  this  source  was  first  used  in  December, 
1897. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Kingstoo* 
with  reference  to  the  use  of  water  taken  from  the  ground  in  this 
vicinity,  may  be  found  on  pages  21  to  23  of  the  annual  report  for 
the  year  1896,  and  analyses  of  samples  of  water  from  tubular  test 
wells  driven  in  the  valley  of  the  brook  may  be  found  on  page  189  of 
that  volume. 


Chetnical  Examination  of  Water  from  Faucets  supplied  from  the  KingUon  fToJItr 

Wurks. 

[PntiB  per  IfMJ.OOO.] 
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liA^WRENCE. 

Water  Supply  of  Lawrence. 

The  following  tables  contain  analyses  of  the  unfiltered  Merrimack 
;Biver  water,  and  of  the  filtered  water  at  the  pumping  station  and  at 
t^lie  distributing  reservoir.  The  results  of  more  extended  chemical 
SLcd  biological  examinations  of  the  water  before  and  after  filtration 
t.lirough  the  sand  filter  may  be  found  in  a  subsequent  portion  of  this 
xeport,  in  the  chapter  on  **  Filtration  of  Water." 


Chemical  EzamincUion  of  Water  from  the  Merrimack  Biver  above  Lawrence^ 

opposite  the  Intake  of  the  Lawrence  Water  Works, 

[Parte  per  100.000.] 
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Dtitlnctt 

CaDB. 

.3m 

4. TO 

'  l.fiO 

.0074 

.0206 

.oioe 

.0010M5  1 

.OJfiO  ,0002 

.46 

1.3 

m» 

Feb,  11 

Silfbl. 

Colli,. 
earlhv. 

.4X^ 

S.U 

l.£0 
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.^7 

1.3 

l^fSfar.  ie 

DiBtlllfit. 

C!i-lii. 

,«a 

3.05 

i,ao 

.0018  .DISO 

.0100 

.0014 

.It 

.0070  .00«l 

.55  0.0 

1«W  1  Apr.  31 

Dl'llQet, 

Doot. 

.M 

a.oa 

I.OS 

.0044 

.oiesi.atS4 

.00^4 

.10 

.0070 

.(fOflO, 

.31  O.fi 

IWSI    ¥*y   19 

m^u. 

itlvlic* 

,T0 

3.$& 

'  1.05 

.0030 

.oao« 

.0190 

.0018 

.12 

.00^ 

.0001' 

.70  |0.0 

l*w'j.mBlC 

V,fi||i{bt. 

Stlfftil. 

,ai 

A.l» 

i.fi« 

.ODSa 

.01113 

Mm 

.Do^a 

M 

.UiJL»0 

jm\ 

.A9  o.e 

vm   July  SI 

'  m%ithu 

snghc 

.a& 

3>4a 

1.44 

«D04S 

.OS24 

.01  OS 

.002d 

.1^ 

.00^0 

(BKIO 

.74 

1.0 

%\^    Auk.  la 

Slight. 

Cooa, 

.13 

l.2fi 

1.T5 

.0070  .02)0 

.oita 

.oo«a, 

,32 

.OijTo 

JX'iJl 

bi 

M 

*»I4    g**j>t  "^2 

^llEht, 

Bllfbt. 

.BO 

4,35 

l.fio 

0092.0251 

.OSlfl 

.OOSIl' 

.£4 

.^}^''l1^ 

,  tHHi:; 

.VI 

K] 

awoft  OcL  ail 

tiliKbt. 

Con«, 

.as 

4.'lft 

1.46 

.oioxLozti 

.OlM 

.00^1 

,2ft 

.0130 

.  0^.hj3 

Al 

LI 

sm*  Not.  17 

CODft. 

.m 

4.T0 

2,  SO 

,001  g  .0332 

.0318 

.ooul 

,14  i 

.0040 

.oojri 

.40 

1.3 

i]«a  1  Dec.  33 

1  D«ld9d, 

OODI. 

M 

3.60 

i.ao 

.0012  .0206 

.oise 

.00^ 

.2S 

.0100 

,.000^1 

.ei 

l.T 

Averages  by  Years, 


, 
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>1» 

a.d8 

\M 
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.01  SO 

At 

.0004 

.0002 

* 
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. 

_ 

.$0 
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0.17* 
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.0170 

.0144 

.0032 
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.0073 

.4HJ03 

« 

. 

* 
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^ 

^ 
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4.10f 

1.4Sf 

.0O4fi 

.oieo 

.0133 

.0034 

*17 

.00«9 

.0001 

- 

l.»| 

— 

1N9I 

._ 

„ 

.37 

S.T9 

1.^ 

.0C14& 

.0152 

.om 

.OOSl 

.18 

.0110 

.0001 

'*' 

1.3 

■^ 

19M 

^ 

_ 

.411 

4.13 

1.47 

.004^ 

.01  »1 

.OI&S 

.003P 

.l!t 

.<)I0^ 

.0007 

- 

1.4 

-» 

iao3 

. 

_ 

.4^ 

3.^ 

1.4S 

.0O&7 

.0111 

.0141 

.0040 

.90 

.0OS1 

.0002 

.53 

l.l 

* 

19M 

-. 

« 

.t7 

8.70 

1.30 

.0002 

.0197 

.0141 

.0020 

.2S  ' 

.0063 

.0001 

.44 

t.3 

-l^ 

IBOiil 

. 

. 

.51 

4.34 

1.T6 

.0064 

.034ft 

.0186 

.«0«4 

.3(8 

.0071 

.0002 

.5& 

1.4 

^ 

l^M 

V 

_ 

.43 

a,i»8 

l.fii 

.DON 

.0^0 

.Otis 

.oon 

.24 

.0037 

.otws 

.«« 

1.3 

^ 

IWT 

" 

-- 

.56 

S.ftA 

IM 

.OOM 

.OfiS 

.OlM 

.0043 

.ao 

.00  er 

,0001 

.H 

1.1 

*  Januftry  to  May. 


t  AagQst  to  December. 


X  Jaly  to  December. 


NoTS  to  aoalytei  of  1807:  Odor,  generally  distinctly  vegetable,  occasionally  mouldy  or  roasty.— — 
^*^e  sample*  were  collected  from  the  river,  opposite  the  Intake  of  the  Lawrence  water  works,  about  1 
^^  beneath  the  surface.  For  a  record  of  the  quantity  of  water  flowing  in  the  river  on  dates  when 
^^vnples  of  water  were  collected  for  analysis,  see  page  203.  For  a  comparison  of  the  analyses  of  the 
'^er  water  at  Lowell  and  Lawrence  for  a  series  of  years,  see  "  Merrimack  River,"  in  the  chapter  on 
*^  Examination  of  Rivera." 
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Chemical  Examination  of  Water  from  thf  Distributing  Reservoir 

Water  Works. 

[P»ru  par  100,000.] 


LAAYRENCE. 

of  the  Lawrence 


1 

iPf^USAVOi. 

RmiPVS  OH 
TtOH. 

AMMOirtA. 

Kinoaur 
Ai 

i' 

f 

1 

1 

1 

1 

?; 

1 

AlbamlnoU.     | 

1 

1 

1 

j 

1 

1 

A 

1 

IBO® 

Iift7> 

JftD.   20 

V.illrbt. 

T.aUgbt. 

-43 

$.00 

f.00 

.0082 

.one 

.0008 

.0018 

,2« 

.0200 

.0001 

.80 

1*1 

waa 

Fib.  1? 

y^iisght. 

V.ailght. 

.a 

4.ao 

l.flO 

.0112 

.0111 

.0118 

.0000 

.27 

.0280 

.0001 

,so 

VIM 

E*?.  W 

V.atfKM. 

V.iHgbl. 

.40 

4,30 

1.16 

.0070 

.OOOi 

.00»2 

,0003 

.22 

.OgAO 

.0000 

.11 

1.8 

»m 

A|.r.  21 

V^.lllillt. 

V.allgbl. 

M 

4*06 

1.2ft 

.OMfl 

.0684 

.0068 

.0018 

.10 

.om 

.0000 

.20 

1.4 

vm& 

Maj  10 

V.allgbl. 

filtght. 

,U 

i.4o 

1.4fi 

.Ct014 

.0104 

,0070 

.0028 

.10 

.0250 

.0001 

.85 

1.8 

wm 

.ruDfl  le 

NOD«. 

T.altgbt. 

,40 

4.1A 

1.4& 

.0020 

.0101 

.0078 

.0026 

.10 

.0320 

.0000 

.31 

1.8 

vm 

jorj  21 

V.fltlgbt. 

V.aMgbt. 

.40 

4.2A 

l.Bfi 

.0031 

.one 

.OOM 

.00^ 

.21 

.(£50 

.0000 

.44 

1.8 

wut 

Aug.  IS 

y.iiitht. 

V.aUgbt, 

,93 

AM 

l.fiO 

,0024 

.0108 

.0000 

.0018 

.22 

.0170 

.0008 

.S8 

1.7 

mi 

fopt.22 

V.i]Jgbt.| 

T.illgbt. 

^m 

4.i0 

1.70 

.0098 

.oim» 

.0110 

.oow 

M 

.0280 

.0001 

.ao 

1.7 

wn» 

0«,   20 

V.altilvt. 

V.ftlliht. 

«so 

4,«0 

1.40 

,0000 

.Qom 

.0082 

.0000 

.m 

.0190 

.0000 

.31 

UlTI 

Nov,  IT 

V.allfftn. 

Stitbt. 

.40 

4*70 

1,7& 

.0044 

.0108 

.0008 

.0008 

.so 

.0300 

.0000 

.42 

nw 

0«o,  33 

V.iUiriit* 

Bllghi. 

,4tt 

4.40 

1.«0 

.0078 

.0100 

.0080 
.0080 

.0014 

.DOIA 

.29 
.12 

.0220 
.0274 

.0000 
.0001 

.40 

2.2 

M..* 

,1T 

4.a 

l.U 

.OOfil 

.0104 

U7 

Odor,  generally  none,  aometimea  vegetable  or  mouldy. Tbe  aamplea  were  eolleoted  from  a  faucet 

u  the  gatehonae,  and  repreaent  water  flowing  out  of  tbe  reaervolr.    Tbe  reaervolr  la  auppUed  with 
fllured  water. 


Volume  of  Water  flowing  in  the  Merrimack  River  at  Lawrence  on  the  Dates  when 
Samples  of  Water  were  collected  for  Analysis, 


VOLUMR  FLOWIMO  III  THB  ' 
BlKRaillACK   KlVRR,  IM 

Cubic  Kbbt  pbb  Srcomd. 

Datb. 

VOLITWK  VLOWIHO  IN  TRB 

Mbrkimack  Rivrr,  in 
CUBIC  Frbt  prr  Hbcohd. 

Datb. 

Rate  of 
Flowdnring 

Eleven 

Hour*  of  the 

Day. 

Rate  of 
Flowdnring 

Twenty- 
four  Hours. 

Rate  Of 
Flow  during 

Eleven 

Hod  ra  of  the 

Day. 

Rate  of 
Flow  during 

Twenty- 
four  Hours. 

1897 

4,M0 
6,481 
11,687 
18,480 
10.086 
18,717 

8,104 
4,630 
10,866 
17,086 
0,481 
17,6S0 

1897. 

July  21 

Aug.  18 

Sept.  22 

Oct.  20 

Nov.  17 

Dec.  23,   ...       . 

11,077 
6,000 
4,141 
4,036 
7,002 

12,070 

9,868 
4,160 
2.804 
2,716 
6,281 
10,878 
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L.BE. 

Water  Supply  of  Lee. — ^ERKSHmE  Water  Compa>'t. 
The  advice  of  the  State  Board  of  Health  to  the  Berkshire  Water 
Companyi  relative  to  taking  an  additional  supply  of  water  from 
Basin  Pond  Brook  in  that  town,  may  be  found  on  pages  24  and  25 
of  this  volume.  Samples  of  water  collected  from  the  present  sources 
and  the  proposed  additional  source  of  supply  are  given  in  the  follow- 
ing tablea :  — 

Chemical  Examination  of  Wtiter  from  the  Upper  and  Lower  BMervoirs  of  the 

Berkshire  Water  Companij, 

[I'lirt*  pur  100,000.] 


Am4BAV01. 


V.tllghl,  V  iligriL 

t 
Slight.     I  8 light. 

V.illght.lv.ellghl. 


TJOM, 


SsTmoawB 

AM 


0090  .0000, 


Odor,  ffUDtlyTfgetAble,  An  nniilMsiiDt  odor  wm  develotMKl  la  Iha  P«eond  Hmple,  on  limilof.— 
Tbe  flr*t  ■«.iiipl«  wu  col1ect«c$  from  Coddlog  Brook,  J  net  above  lt«  eoltiiiice  to  the  lower  rcAerrolr  of  ll 
BerlcAhlre  Water  Company;  tb«  aeoond  aainple,  from  ibe  upper  retervolr;  and  \he  tiut,  from  I 
flower  r«Krvolr. 

Microscopical  Examination* 

No,  IWVJ.    No  orgniilaimB. 

No.  200A&.    jyUtoxaiLcciD,  AaterhneUat^i;  />jdtom<f,  34;  SffntdfUfU.    Rh\KOpOdAt  ArfHLi^% 
fu»orle,  Dlnottryon,  3B;  JSuglena,  Q;  f^eridiniumtA6.    Vermel,  Anurta^  2.    MlMetlmeoue,  Zodgima^' 
TotAl.  174. 

No.  2U0a4.    DlKtomjusen,  Diatoma,  fr;  A^aptfcufa,  S;  Syntdta,  1.    Total,  9. 


Chemical  Examination  of  Water  from  Basin  Fond  Brook  in  Lee^ 

[ParU  per  100,000,] 


liar,   i 


ll»r.    « 


ArpiAEJiiiCB. 


V.aUght 
SUffht. 


KVAFOaA- 
TIOK. 


,0010  .00OS|.00B«(.O0O(» 
»0010  «OUD  .0113  .0001 


S& 


.0000 


Odor  of  tbe  ftnt  iampl<',  faintly  T<>gi*tablp;  of  the  Last,  none,  iHKiomlnfr  faintly  Vf  liable  on  beeti  ^V* 
I  TIM  samplee  werv  collected  from  Bialn  Tood  Bn>okj  at  tt  roftd  crotilog  About  %  inUe  above  Itt  inootto* 
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leicester. 
Water  Supply  of  Leicester  Water  Supply  District, 

Leicester. 

Chmieal  Examination  of  Waterfront  the  Wells  of  the  Leicester  Water  Supply 

District, 
[Parte  per  100,000.] 


1 

M 

Al-l-KAttAlrclu 

i 

SI! 

AMMP!ftA. 

J 

f 

^    1 
1 

s 

1 

i 

< 

s 

1 

^     1 

i 

M 

Q 

1 

n 

1 

\mi 

M7. 

1 

KOIM, 

Naiw> 

.01 

i.fiO 

.0012 

.OOAO 

.2a 

.ono 

.0000 

at 

l.T 

.0000 

ItTIft 

Uu.  IS 

1 

NOD«. 

.29 

4.fiO 

.OOOS 

.0040 

.^ 

.0190 
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4» 

1.4 

.oo&o 

19^ 

Jaii«  1 

No(i«k      ' 

None. 

«05 

0.40 

.0002 

Loocfl 

.20 

.CM80 

.QQOO 
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1.4 

m^ 

Jalf  20 

lldt)c» 

Kot)«.      1 

*49 

fi.OO 

.oooe 

.QOSft 

.24 

.0300 

.0000  1 

.5« 

1.1 

.OOdO 

SMB1 

i«pt.  11 

Xtkoa. 

NOD«» 

.12 

4.«0 

.0003 

.0024 

.20 

.01^ 

.0000 

«05 

2.1 

.osso 

tmi 

tfOT.  20 

None. 

Hone. 

*19 

4.M 

.ooie 

.0062 

.30 

.09S0 

.0000 

.14 

2.0 

.0030 

A^.. 

I 

.11 

ft.13 

.ooos 

.0015 

.36 

MTt 

.oooc^ 

*to 

l.f 

.0061 

1 

Odor,  noDe. The  semplee  were  eoUected  from  a  fencet  io  the  village. 


Chemical  Examination  of  Water  from  an  Underdrain  beneath  the  Sewers  at 

Leicester, 


[Parte  per  100,000.] 

1 

AFPKAnJUOK. 

1 

s 

AUUOIttA. 
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8 
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I 

1 
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1* 
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F»b.  JO 
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.ea 
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4.0 
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Noii#. 

NOH. 

.02 

14.40 
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.QOSft 

2.«7 
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.OOOfi 

.OS 

4.« 

.0100 

3U«, 

D««*  tA 

DeeUi«4. 

Cone. 

.18 

l0.fiO 

.040« 

.0200 

2.12 

.4000 

.0023 

.25 

T.O 

.ssoo 

— __^ 

-4*. 

.Ofl 

lA.OT 

.024S 

.0108 

£.31 

.4^00 

.0012 

1 

.11 

&*t  , 

.loos 

__^__^ 

Odor  of  the  first  rample,  none;  of  the  second,  none,  becomlDg  faintly  mouldy  on  heating;  of  the  last, 
^^^Qldcdly  musty  and  unpleasant.— —The  samples  were  collected  from  the  underdrain  in  Pine  Street. 


i 
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I.ENOX.' 

Water  Supply  op  Lenox.  —  Lenox  Water  Company 

Chemical  Examination  oj  Water  from  the  Storage  Reservoir  of  the  Lenox  i 

Company. 

[Parts  per  100,000.] 


KEaitlUK  ov 

Ff 

1 

APPKAH4ti:GB, 

j^VApatA- 

Ammobu^ 

K]T>«mi 

TJOir» 

"       II 

d 

AldiUDJnatd. 

i 

6 
tJ 

1 

1 

^ 

^ 
ig 

pj 

1 

1     ^ 

^ 

i 

1 

i 

i 

1 

1 

1 

5 

D 

r 

1 

Ci 

EC 

1 

1997. 

31094 

Not.   a 

SLLfcbt. 

BHshU 

.13 

«.eo 

l*7ft 

.00111*0188 

.0132 

.0016 

.10 

.oooek..(iooi|| 

Odor,  DODe,  becoming  faintly  vegetable  on  heating. The  uunple  waa  eoUected  from  the  i 

on  WUUame  River,  near  iu  ontlel. 


Microscopical  Examination. 

Diatomaeea,  ITavteuia,  4;  Synedra,  9;  Tabellaria,  16.    Infoioria,  OiUated  injkuorian,  2i 
sUa,  6;  Dinobryont  1,588.    Vermee,  Anurea,  1.    Orastaoea,  Oyclopt,  .02.    ToUl,  1,024. 


Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  L 

Water. Company, 

[Paru  per  100,000.] 


§ 
1 

AkhoKia. 

KtTtOOKlf 

Aa 

^ 

1 
5 

i 
si 

r 

1 

1 

i 

*  1 

S10«& 

T.ellgbt. 

Bllfffat. 

.oa 

e.To 

1.00 

.0004 

.  001  e  .0054 

-1 

.06 

.0000 

.oooc 

Odor,  none. The  sample  waa  collected  from  the  reservoir. 


Microscopical  Examination. 

Dlatomaee*,  Aiterlonella,  610;  Cifclotella,  2;  Kaviculot  7;  Synedra,  48;  TabtUariat  tO. 
iVoloeocciM,  16.    Infosoria,  CodontUa,  2;  Dinobryon,  20;  Per<<«n<um,  9.    Vermes,  .^Mrta,  4. 
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I<EOMINSTEB« 


Water  Supply  of  Leominster. 

^ical  ExamincUion  of  Water  from  Haynes  Reservoir^  Leominster, 

[Parte  per  100,000.] 


Al-J-itiiAHO, 

JiUJifitK  UH 
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NlTKMkM 
AM 
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.0030 

.0001 
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o.e 
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.0068 
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.90 

0.0 

sa 

V.iliKbt,  iSU^bw 
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L«« 
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.D00« 

.0346 

.01S4 

.om 

.u 

.0000 

>ooao 
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,0*0 

3S 

DLtttQci.    Coua. 

.at} 

S.fiO 

I.2& 

.00^ 

.0442 

.Q26£ 

.01S4 

*lfi 
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.0000 

.44 

0.3 

.£« 

V.fttlitbt.  »llKbt, 

.90 

3,2& 

l.oa 

.Oijoa 

.04Sfc 

,0^ 

*0W4 

.13 

.OtiOO 

.oouo 

.48 

0.3 

XS 

aUfliV       Be«vf. 

.8« 

a.afi 

l.fiO 

.0030 

.0374 

.OlE&fi 

.0032 

,10 
.16 

.0020 
.0O2& 

.0000 
.0000 

.47 
.43 

0.3 

ftl 

i.^ 

1.30 

.0031? 

.0100 

11  3 



egetable;  In  Janaary,  also  nnpleasaDt;  in  March  and  May,  faintly  flaby. Tba  lamplM 

ed  from  the  reservoir.    For  monthly  record  of  height  of  water  In  this  reservoir,  see  page  210. 


oscopical  Examination  of  Water  from  Haynes  Reservoir,  Leominster. 

[Nnmber  of  organisms  per  cubic  centimeter.] 


1»97. 

Jan.' 

Mar. 

May. 

July. 

Oct 

Not. 

ninatioD, 

80 

25 

27 

80 

4 

20 

sample 

18378 

18847 

10322 

10044 

20662 

21367 

PLANTd. 

ceee 

8 

0 

928 

180 

1,510 

188 

Delia, 

». 

», 

rla 

0 
0 
4 

0 

0 
0 
0 
0 

0 
166 

0 
772 

66 

102 

4 

18 

162 

602 

68 

606 

66 

22 

U 

188 

lyceBB 

0 

0 

15 

88 

82 

0 

barium, 

►  «i» 

0 
0 

0 
0 

2 
6 

26 
0 

0 
82 

0 

0 

0 

0 

288 

88 

174 

68 

oa, 

(trum,         .....*. 

0 
0 

0 

0 

282 
0 

0 

0 

2 
02 

0 
12 

ANIMALS. 

& 

1,t88 

88 

908 

284 

8 

4 

yon, 

lum, 

1,S32 
2 

4 

22 

900 
0 

0 
260 

0 
0 

0 
0 

8 

0 

8 

4 

0 

4 

3a, 

pr. 

0 

pr. 

0 

pr. 

pr. 

9U9,  Zuoglcea 

60 

0 

100 

100 

160 

28 

1     1.2W 

33 

2,238 

662 

1,882 

860 
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LEOMINSTER, 

Chemical  Examination  of  Water  from  Morse  Reiervoir,  Lcomi filter. 
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Chemical  Examinafiim  of  Water  from  Fall  Brook  Reservoir^  Leofninster, 

[PiirU  per  1€C,000.] 
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LEXINGTON. 

Microscopical  Examination  of  Water  from  the  Vine  Brook  Storage  Reservoir  of 
the  Lexington  Water  Works, 

[Number  of  orgaoUms  per  cnblo  centimeter.] 
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L.OTVELL.. 

Chemical  Examination  of  Water  from  Tubular  Wells  in  the  Valley  of  River 
Meadow  Brooke  a  Short  Distance  above  Plain  Street, 

[Paru  per  100,000.] 
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Chmical  Examination  of  Water  from  Tubular  Wells  in  the  Valley  of  River  Meadow 
Brooke  a  Short  Distance  above  the  Old  Middlesex  Canal  in  Chelmsford, 
[Parte  per  100,000.] 
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Von  to  aBAlyaea  of  1807 :  Odor,  none. The  aamplaa  were  collected  from  a  faucet  at  the  pumplog 

'^'^ white  pninplng.   Theae  wella  are  locally  known  as  the  "Hydraulic  Conttrucilon  Company's  " 


STATE  BOAUD   OF   HEALTH.         [Pub,  Doc. 

MicTvscopient  Examination  of  Water  from  Ikibular  Weils  in  the  VaUei/  of  Riv€f 

Meadow  Brook,  a  Short  Distance  above  the  Old  Middlesex;  Canal  in  ChclmtfQrd. 

[Notnber  of  0Tgiibtflixi.a  ptt  cubic  ceaiitoeter.] 
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Water  Supply  of  Ludlow, 

(See  Sprin^eld.) 
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Wateb  Supply  op  Lynn  and  Sauqus. 
Chemical  Examination  of  Water  from  BreecTs  Pofid,  Lynn, 

[PmKi  per  100.000.] 
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Where  inoTe  tbnn  one  Mmple  was  eoUeeted  in  a  moDtb,  the  mean  analyaU  for  that  month  has 
"**D  tued  in  making  the  average. 

KoTB  to  analyaee  of  1897 :  Odor,  dlttlDetly  vegetable.  —^  The  earn  plea  were  collected  from  the  pond, 
'^v  l6e  gate-bonae,  about  1  foot  beneath  the  earface.  For  monthly  record  of  height  of  water  in  thta 
P^iee  page  226. 
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LYNN. 

Microscopical  Examination  of  Water  from  BreecTs  Pondt  Lynn. 

[Number  of  organlsma  p«r  onblo  cenUmeter.] 
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LYNN. 


Chemical  Examination  of  Water  from  Birch  Pond,  Lynn, 

[Parts  per  100,000.] 
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^bere  more  thaD  one  rample  was  collected  in  a  month,  the  mean  analyaU  for  tliat  month  haa  been 
^  niakiog  the  average. 

^QT«  to  analyaea  of  1807 :  Odor,  generally  distinctly  vegetable,  occasionally  mouldy  and  unpleasant. 
"M  Mmples  were  collected  from  the  pond,  near  the  gate-house,  about  1  foot  beneath  the  surface, 
monthly  record  of  height  of  water  in  this  pond,  see  page  225. 
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Chemical  Examination  of  Water  from  Walden  Pond,  Lynn. 

[ParU  per  100,000.] 
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Non  to  analysoB  of  1897 :  Odor,  generally  diatinctly  vegetable  and  occaaionally  fishy  or  nnpleasant. 
-Theaamples  wore  collected  from  the  pond,  near  the  gate-hoiue,  1  foot  beneath  the  aarface.  For 
mhly  record  of  height  of  water  in  thla  pond,  seo  page  225. 
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Microscopical  Examination  of  Water  from  Waldeti  P^md^  Lynn, 

[Number  of  organlaniB  per  coble  centimeter.] 
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Chemical  Examination  of  Water  from  Olen  Lewis  Pond,  Lynn. 

[Parts  per  100,000.] 
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Chemkai  Examination  of  Water  from  Okn  Lends  Pond^  X^wn  —  Concluded. 
Averages  by  Tears. 

[PArti  per  100,000*] 


HKStnCK  itM 

1 

APPiARAiroit. 

£VAl>OX4- 
TIOK.          i 

AmioxiA. 

MiTscraiur 

AM 

1 

c 

c 

Albamlnold, 

1 

£ 

H 

J 

1 

1 

1 

i 

i 

o 

B 
? 

i 

Co 

s 

St 

2 

H 

1 

1 

6 

r 

i 

1 

1 

i^ 

i 

5 

3 

. 

1»9d 

. 

. 

.T« 

4.84 

3.2t 

.041!! 

.044S 

.am 

Mn 

.86 

.0088.0001 

1.0 

H 

ISil 

• 

. 

.413 

3.90 

1.76 

.0328 

.0484  MS24 

.mm 

.84 

.0124 

.0002 

. 

0.6 

■ 

3198 

_ 

_ 

.03 

8.9a 

1.95 

.0127 

,04:6!.  033  21 .01 43 

.40 

.0199 

.0008 

» 

0.6 

^ 

1699 

• 

. 

.04 

8.81 

3.U 

.0112 

.07'i&  ,o:-i7M  .iii<HJ 

•  42 

.0040.0002 

.60 

0.6 

1A94 

^ 

— 

,fi& 

3.81 

l,8\» 

,0107 

.04^'                           44 

.00^3 

.0001 

.eg 

o.fi 

- 

Ifltft 

• 

. 

.42 

«.77 

1.«^ 

.OOfia 

.ai'^:                    .60 

.0036 

.U001 

.64 

0,7 

■> 

um 

• 

1. 

.30 

3.74 

1.91 

.ooes 

.Oftiu  ,            v.   ]     43 

.003S 

.0001 

.47 

0.4 

■ 

im 

"■ 

" 

.43 

8.80 

a.as* 

.0084 

.0400  .U<^LQuT6  -49 

■om 

.0003 

.68 

0.9 

KorB  to  an«]jte«  of  li>^97 :  Odor  of  the  flrnt  «Ainple,  Tulotly  mouldy ;  of  the  laritt  dtf  tlnctly  vritetfible, 
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kottM,  1  foot  beoeath  tbc  surfAoe.    For  moDihty  record  of  bvlgbl  of  wnter  to  thin  pobd^  ape  pngt  226, 

Micro^cojncnl  Examinalion. 

Xot 71224  P1iitomiicc»f  AnteHonfVa,  3;  Cyrlotelfa,  6;  Melotlra,  »;  MMdion,  4;  A'tfrfcK/o,  8; 
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Chemical  Ezainination  of  Water  from  Hawkes  Fondt  Lynn, 

[PftrtJ  per  100,«»0.} 
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Chemical  Examinalion  of  Water  from  the  Saugus  River  at  the  Line  between  Saugus 

and  Wakefield,  and  just  above  the  Point  where  it  is  joined  by  the  Branch  from 

Wakefield  Centre. 

[Parti  per  lOO.OCO.] 
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RoTB  to  analyses  of  1897:  Odor,  distinctly  vegetable  and  occasionally  mouldy;  in  January,  fishy. 
^The  samples  were  collected  from  the  Saugus  River,  at  a  road  crossing  above  Howlett's  Pond,  Just 
Above  the  point  where  the  river  is  Joined  by  the  branch  from  Wakefield  Centre. 
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L.YNX. 

Chemical  Examination  of  Water  from  the  Saugus  River  at  HowUtCs  Dam^  Saugus. 

[Parts  per  100.000.] 
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NoTB  to  analyses  of  1897  :  Odor,  distinctly  yegetable  and  mouldy  or  musty. The  samples  tnrt 

eoliected  from  th^  river,  at  Uowlett's  Dam. 
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L.YXX. 

U  ExfimincUion  of  Water  from  a  Faucet  in  Lynn  supplied  from  the  Lynn 
Water  Works, 

[Parts  per  100,000.] 
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o  analyses  of  1897:  Odor,  generally  distinctly  vegetable;  in  January  and  December,  fishy, 
tuples  were  collected  from  a  faucet  in  the  city. 


wing  Monthly  Depth  of  Water  in  Feet  in  the  Ponds  and  Storage  Beservoirs 
of  the  Lynn  Water  Works  during  the  Year  1897, 
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*  The  water  in  these  ponds  is  sometimes  raised  above  ordinary  high  water. 
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maldex,  medford  and  melrose. 

Water  Supply  op  Malden,  Medford  and  Melrose. 

Chemical  Examination  of  Water  from  Spot  Pond,  Stoneham, 

[Parts  per  100,000.] 
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Note  to  analyBes  of  1S97:  Odor,  generally  dittinctly  vegetable,  occasionally  mouldy. No.UNi 

waa  collected  from  a  faucet  at  the  Spot  Pond  pumping  station  in  Melrose;  the  other  aamplM,  froa  ^ 
pond.    For  monthly  reoord  of  height  of  water  in  this  pond,  sec  page  227. 
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MAL.DEN,  ATEDFOBD  AND  MIBLBOSE. 

Microscopical  Examination  of  Water  from  Spot  Pond,  Sloneham. 

[Number  of  organlsnia  per  cubic  centimeter.] 
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halving  Heights  of  Water  in  Spot  Pond  on  the  First  of  Each  Month  in  1897. 
[XoTE.  —  Heights  are  in  feet  below  the  ereit  of  the  dam.] 


Height 

HeJ^M 

Date. 

Datb. 

Water. 

Water. 

1897. 

Feet. 

18«7. 

Feet. 

5.48 

July  1,  . 

2.68 
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Aug.  1,  . 

8.87 

6.68 
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8.77 

Oct.    1,. 

.       '.        .        . 

6.80 

8.17 

Nov.  1,  . 

8.00 

2.98 

Dec.  1, . 

8.00 
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MAI.DEN. 


Water  Supply  or  Malden. 

Chemical  Examination  of  Water 


from  the  Tubular  WelU  at  Maplewood  (JVtbsltr 
Park)^  Maiden, 

[Parts  per  100.000.] 
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NoTB  to  analyses  of  1807 :  Odor,  none. The  samples  were  collected  from  a  faucet  at  the  pnDpiaf 

station. 
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MANCHESTER. 


Water  Supply  of  Manchester. 
Chemical  Examination  of  Water  from  the  Well  of  the  Manchester  Water  Works, 

[Parte  per  lOO.OOO.t 
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Odor,  none.    A  faintly  vegetable  odor  waa  developed  In  two  of  the  samplet  on  healing. The 

umplei  were  collected  from  the  well. 


Water  Supply  of  Mansfield  Water  Supply  District, 

Mansfield. 

Chemical  Examination  of  Water  from  the  Well  of  the  Mansfield  Water  Works. 

[Parte  per  100,000.] 
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Odor,  none. The  sample  was  collected  from  a  faacet  at  the  pumping  station. 
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MABBL.EHEAD. 


Water  Supply  of  Marblehead. 


Chemical  Examination  of  Water  from  Faucets  in  Marblehead  supplied  from  the 
Marblehead  Water  Works. 


[Parte  p«T  100,000.] 
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Odor,  none. 


Chemical  Examination  of  Water  frorti  Collecting  Well  No,  1  of  the  MarbWiead 

Water  Works, 

[Parte  per  100,000.] 
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Odor,  none. The  samples  were  collected  from  well  No.  1.    These  samples  represent  a  mlxtare 

of  water  of  collecting  well  No.  1  with  water  from  collecting  well  No.  2  which  flows  into  it. 


Microscopical  Examination. 


No.  19226.    Fungi,  Crenothrix,  4.000. 
No.  19721.    Fungi,  Crenothrix^  3,600. 
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MARBLiEHEAD. 

Chemical  Examinalion  of  Water  from  Collecting  Well  No.  2  of  the  Marbkhcad 

Water  Works. 


[Parta  per  100.000.] 
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T.l 
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Odor,  Done. The  Bamples  were  collected  from  the  well. 

Microscopical  Examination, 

No.  19227.    Fangi.  Crenothrix,  1,600. 
No.  19722.    No  organlims. 

Marion. 
The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Warehara, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  under  Wareham  and 
Fairhaven  in  this  volume. 


Water  Supply  of  Marlborough. 

Chemical  Examination  of  Water  from  Lake  Williams,  Marlborough, 


^^^ 

[Parts 

per  100,000.] 
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Odor  of  the  first  three  samples,  distinctly  vegetable;  of  the  last,  none,  becoming  faintly  earth* 

h«atlDg. The  first  sample  was  collected  from  a  faacet  at  the  pumping  station,  and  the  other  sa 

from  the  lake.  - 


JScftn  io  ADaiytai  of  1897 :  Odor,  geoerally  Tcgeuble. 

Chemical  Examinatitm  of  Water  from  Millham  Brooke  near  Us  Entrance  to  thi 
MiUham  Brook  Storage  Reservoir ,  Marlborough* 

[Parttp^r  100,000.] 


Korrm  to  ftnjilytet  of  IftVT :  Odor,  laiMtmtly  v^gMft^iVi  beeornla^  ilroaKer  ■nd  cociMtlnMa 
lag*  —-^  Tbtf  •ample«  were  eoUticled  from  ibt  bfook,  omu*  lt«  vDtJWie«  to  MUllwiii  "^ 
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MARI-BOROUGH. 

Chemical  Examtnaiton  of  Water  from  MUlham  Brook  Storage  Reservoir^ 

Marlborough, 

[Parte  per  100,000.] 
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^OTE  to  analyses  of  1897 :  Odor,  yegetable.    The  iron  waa  determined  in  eleven  aamples,  the  aver- 

*^  ArnouDt  In  parts  per  100,000  being  .0421. The  aamplea  were  collected  from  the  reaervolr,  2  feet 

^«aih  the  surface. 


^^crosrojncal  Examination  of  Water  from  Millham  Brook  Storage  Reservoir^ 

Marlborough, 

[Number  of  organisms  per  cubic  centimeter.] 
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MABLBOROUGH. 

Microscopical  Examination  of  Water  from  Millham  Brook  Storage  Beservoir^ 

Marlborough  —  Concluded. 

[Number  of  organisms  per  eabio  centimeter.] 
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Chemical  Examination  of  Water  from  Millham  Brook  Storage  Reservoir^  Marlbor- 
oiKjhy  collected  jicar  the  Bottom, 

[Parts  per  100,000.] 
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*'*~|'K  to  nnalyiies  of  1897:    Odor,  tfonsraliy  dUtloctty  vecrotable  and  occasionally  unplea-MUki.  Tbi 
-determined  Id  all  the  samples,  the  average  amount  in  parts  per  100,000  being  .ITU.*— Til 
're  collected  from  the  reservoir,  2  feet  above  the  bottom. 
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MARSHFLELD. 

Water  Supply  op  Brant  Rook,   Marshfield.  —  Brant   Rock 
Water  Company. 

Chemical  Examination  of  Water  from  the  Well  of  the  Brant  Rock  Water  Company. 

[Parts  per  100.000.] 
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Odor,  none. The  Bamples  were  collected  from  a  faucet  at  the  pumplog  Btatlon. 

Mattapoisett. 

The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  under  Wareham  and 
Fairhaven  in  this  volume. 


Water  Supply  op  Maynard. 
Chemical  Examination  of  Waierfrom  White  Pond,  Maynard, 
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Odor,  faintly  TegeUble. No«.  18864  and  21678  were  collected  from  a  faucet  in  the  town,  and  the 

others  from  the  pond.  The  ■amplee  collected  in  the  village  represent  pond  water,  mixed  with  a  con- 
siderable amount  of  ground  water  which  Unda  iu  way  into  the  pipe  leading  from  the  pond  to  the  pump- 
ing atation. 
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MEDFIELD. 


Medfield. 
Chemical  Examination  of  Water  from  a  Spring  in  Medfield, 

[ParU  per  100,000.] 
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Odor,  none. Tho  rample  was  collected  from  a  spring  near  Vine  Brook,  about  one-third  of  tallt 

above  North  Street.    This  oprin^  is  used  us  a  source  of  water  supply  by  a  large  straw  factory  ud  by « 
portion  of  the  village  of  Medfield. 


Water  Supply  of  Medfield  Insane  Asylum. 

The  tubular  wells  near  the  Charles  River,  which  were  formerly 
used  as  a  source  of  water  supply  for  the  Medfield  Insane  Asylum, 
were  abandoned  in  1897,  and  works  for  securing  a  supply  of  water 
from  Farm  Pond  in  Sherborn  were  constructed.  Water  is  drawn 
from  the  pond  by  gravity  to  a  pump  well  near  the  asylum,  from 
which  it  is  forced  to  a  covered  iron  tank.  Farm  Pond  has  an  area 
of  1 24  iicrcs  and  a  watershed  of  200  acres,  excluding  the  area  of  the 
pond.  The  watershed  contains  no  permanent  population,  but  the 
shores  of  the  pond  have  been  used  to  a  considerable  extent  by  picnie 
parties  during  the  summer  months. 

The  advice  of  the  State  Board  of  Health  to  the  trustees  of  the 
Medfield  Insane  Asylum,  in  regard  to  the  use  of  this  pond  as  a 
source  of  water  supply  for  the  asylum,  may  be  found  on  page  24  of 
the  annual  report  for  1896,  and  tho  results  of  analyses  of  samples  of 
water  collected  during  the  investigation  made  by  the  Board  may  be 
found  on  page  306  of  the  same  volume. 


Water  Supply  of  Medford. 

For  information  regarding  the  water  supply  of  Medford  from  Spot 
Pond  and  for  analyses  of  samples  of  water  from  the  pond  see  pages 
226  and  227. 
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MEDFORD. 

Chemical  Examination  of  Water  from  Wright^s  Pond,  Medford. 
[Parts  per  100.000.] 
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Odor  of  tbe  first  sample,  distinctly  fishy ;  of  the  second,  faintly  unpleasant,  becoming  faintly  fishy 

n  beating;  of  the  others,  vegetable. Nos.  18873, 19104  and  19323  were  collected  from  a  faucet  at  the 

pomplng  station;  the  other  samples,  from  the  pond. 


Microscopical  Examination  of  Water  from  WrighCa  Pond,  Medford. 
[Number  of  organisms  per  cubic  centimeter.] 
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MEDFORD. 

Microscopical  Exaynination  of  Water  from  WrighCs  Pond^  Medford — Concluded. 

[N^uraber  of  organisma  per  cable  centimeter.] 
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Chemical  Examination  of  Water  from  Underdrains  beneath  the  Sewers,  Medford, 

[Parts  per  100,000.] 
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Odor  of  tlio  first  ■ample,  diBtinctiy  mouldy;  of  the  second,  distinctly  anpleaaant,  diaappearing on 

heating;  of  the  taut,  none,  becoming  faintly  masty  on  beating. The  samplea  were  collected  from  tke 

undcrdrain  in  Boston  Avenue,  near  the  Mystic  River. 


Medway. 

The  advice  of  the  State  Board  of  Health  to  the  Medway  Water 
Company,  rehitive  to  a  proposed  water  supply  for  that  town  to  be 
taken  from  the  ground  near  Charles  River  east  of  Medway  Village, 
may  be  found  on  pages  28  to  31  of  this  volume.  The  results  of 
analyses  of  samples  of  water  collected  from  tubular  test  wells  in  the 
region  in  which  it  was  proposed  to  locate  the  works,  may  be  found 
page  235  of  the  annual  report  for  the  year  1896. 
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MELROSE. 


Water  Supply  of  Melrose. 
For  information  regarding  the  water  supply  of  Melrose  from  Spot 
Pond  and  for  analyses  of  water  from  the  pond,  see  pages  226  and  227. 


Water  Supply  of  Methuen. 

Chemical  Examination  of  Water  from  the  Tubular  Wells  of  the  Methuen  Water 

Works. 

[Parts  per  100,000.] 
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*  Where  more  than  one  sample  was  collected  in  a  monlb,  the  mean  analysis  for  that  month  has  been 
led  in  maklog  the  average. 

Odor,  none. No.  19774  was  collected  from  a  faucet  at  the  pumping  station ;   the  remaining 

mpies,  from  faacets  near  the  pumping  station. 

hemical  Examination  of  Water  from  the  Covered  Beservoir  of  the  Methuen  Water 

Works. 

[Parts  per  100,000.] 
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Odor,  none. No.  21300  was  collected  from 

IT  the  reaerroir. 


the  reservoir;  the  remaining  aamples,  from  a  faucet 


240 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


middle  boroug  h. 
Water  Supply  op  Middleborough  Fire  District,  Middle- 
borough. 

Chemical  Examination  of  Water  from  the  Well  of  the  Middleborough  Fire  District^ 

[Part*  per  100,000.] 
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•Note  to  analyees  of  1807 :  Odor,  none. The  aamplea  were  collected  from  a  faucet  at  the  pnmplBg 

station,  while  pamplng. 


Water  Supply  of  Middleton. 
(See  Danvers.) 


Water  Supply  op  Milpord  and  Hopedale.  —  Milpord  Water 

Company. 

A  statement  in  regard  to  a  case  of  lead  poisoning  in  Milford  and 
in  regard  to  the  presence  of  lead  in  samples  of  water  collected  from 
faucets  in  the  town  may  be  found  on  pages  31  and  32  of  this  volame. 
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MILFORD. 

Chemical  Examination  of  Water  from  Faucets  supplied  from  the  Works  of  (he 
MUford  Water  Company. 

[Parta  per  100,000.] 
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Odor  of  the  first  three  Mmplea,  none;  of  the  fourth,  faintly  anpleasant,  diaappearing  on  beating;  of 
Uie  lut,  falotly  vegetable. The  aamplea  were  collected  from  a  faucet. 


Water  Supply  op  Millbury. — Millbury  Water  Company. 

Ckmical  Examination  of  Water  from  the  Well  of  the  Millbury  Water  Company, 

[Parts  per  100,000.] 
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I  ^OTi  to  analyaes  of  1807 :  Odor,  none. The  MropleB  were  collected  from  a  faucet  at  the  pumping 
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Wateb  Supply  of  Millis. 
Chemical  Examination  of  Water  from  the  Aqua  Bex  Spring,  Millis. 

[Parts  per  100,000.] 
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Odor,  none.  —  The  Bample  wae  collected  from  the  spring. 


Water  Supply  of  Milton.  —  Milton  Water  Compan 

The  water  supplied  by  this  company  to  the  town  is  pun 
from  the  Hyde  Park  Water  Company.     Analyses  of  samples 
water  may  be  found  on  pages  196  and  197. 


Water  Supply  of  Monson. 

Chemical  Examination  of  Water  from  a  Faucet  in  Monson,  supplied  /i 

Monson  Water  Works, 

[Parts  per  100,000.] 
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NoTB  to  analyses  of  1807 :  Odor,  none. The  samples  were  collected  from  a  faneet  In 
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MONSON. 

Massachusetts  Hospital  for  Epileptics,  Monson. 

The  advice  of  the  State  Board  of  Health  to  the  trustees  of  the 
Massachusetts  Hospital  for  Epileptics,  relative  to  a  proposed  water 
supply  for  the  hospital  to  be  taken  from  the  ground  in  the  vicinity 
of  the  Quaboag  Biver,  may  be  found  on  pages  26  and  27  of  this 
Yolume.  The  results  of  analyses  of  samples  of  water  collected 
daring  the  investigations  made  by  the  Board  may  be  found  on  page 
241  of  the  annual  report  for  1896. 

Water  Supply  or  Turnee's  Falls  Fire  District,  Montague. 
Chemical  Examination  of  Water  from  Lake  Pleasant,  Montague, 

[ParU  per  100,000.] 
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Odor,  faiotly  vegetable.    In  May  ibe  odor  became  fishy  and  oily  on  beating. Tbe  first  sample 

W collected  from  tbe  lake;  the  second,  from  a  faucet  at  the  pumping  station;  the  remaining  samples, 
tiom  a  lancet  in  the  Tillage. 

Microscopical  Examination, 

Tb«  organism  UrogUna  was  found  in  small  numbers  in  tbe  sample  examined  in  January  and  the 
orgaDiim  Dinobryon  was  found  in  the  samples  examined  in  January,  March  and  November. 


Water  Supply  of  Nahant. 

(See  Swampscolt,) 


244 


STATE  BOABD  OF  HEALTH.         [Pub.  Doc. 


jrAjrrrcKET. 

Watee  .Sufflt  of  NjurrrcKKT.  —  Waickagomet  Water  Compant. 

Ch^nical  Examinaiion  q^  Waierfram  Wannacomet  P&nd^  Nantucket, 

[Puts  POT  l«,Mt.] 
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*  \Vh«>ii*  moro  thnn  one  sample  waa  collected  Id  a  month,  the  mean  analyala  for  that  month  baa  beta 
iiHt'il  III  iiinkliig  the  averai^e. 

n<l(»r,  vnK<'iHblo;  of  the  last  sample,  also  fishy. No.  21467  waa  collected  from  a  faucet  at  tba 

IHitripliiK  <itiillon;  the  remaining  samples,  from  the  pond. 

Microscopical  Examination  of  Water  from  Wannacomet  Pond,  Nantucket. 

[Number  of  organisms  per  cubic  centimeter  ] 
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nanti7cb:et. 

Microscopical  Examination  of  Water  from  Wannacomel  Pond,  Nantucket  — 

Concluded. 

[Namber  of  organUm*  per  ouble  ceDtlmeter.] 
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Chemical  Examination  of  Water  from  Wannacomet  Pond  after  Filtration. 

[Parta  per  100,000.] 
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Odor,  distinctly  yegelable,  becoming  alio  graaay  on  heating. -^  The  eample  waa  collected  from  a 
^Qcet  at  the  pumping  atatlon,  while  drawing  water  from  the  filter. 

Microscopical  Examination, 

Diatomaoen,  ^no<>a,  2;  Oomphonema,!;  MeridUmti;  2iafficulat2;  3jfn€dra,6;  Tabellaria,  i\ 
^'^ceraiiumtl.  Cyanophyeen,  CalosphaaHumt  2.  Algas,  ArthrodetmuM,  1;  Protococcu9t  17;  Scene- 
^^^mutfl;  Staura9trum,\;  Staurogeniat  12.  Infusoria,  (7«ra«um,  1;  Dinobtyon,!;  Fuglenat  100; 
^^Hdiniitm,  2;  Trachelomonat,  1.    Vermes,  Anurea,  I.    Mlsoellaneona,  Zo^laea,  100.    Total,  263. 


Water  Supply  or  Natick. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Natick* 
Relative  to  a  proposed  additional  water  supply  for  the  town  to  be 
taken  from  the  ground  near  Lake  Cochituate,  may  be  found  on 
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H        pages  32  and  38  of  this  volume.     The  results  of  analyses  of  samf 

■         of  water  collected  from  test  wells  at  the  place  where  it  is  propo; 

H         to  locate  the  works  are  given  in  the  following  tables  : —            ™ 

H                             Chemical  Examination  of  Water  from  Dug  Pmtd^  NaiieJL        H 

H                                                                            [Fftita  p«r  100,000.} 
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6.41 

1.47 
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.0192!  .0160  .0090 
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^H                     KOTK  to  iDAlyM«  of  ISOT:  Odorp  dlBtltietly  vegetabUi  oecMloniiiljr  tnouldy  nod  UDp'l««<MiD(.— 
^K            Kftmplea  wer«  coII«cted  tmm  Lbs  pood.    For  monthty  rtcord  of  b^lglit  of  wnter  Id  tbl*  poiid«  •<« 
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NATICK, 

Microacopical  Examinalion  of  Water  from  Dug  Pond,  Natick. 

[Namber  of  organiama  per  cable  centimeter.] 
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EhlXOpOda,  Aetlfiopbrja,    . 

Inftieorl&i     ..... 
Dloflbrjoni  ..... 

0 

s 

0 
I 
0 

4 

0 

a 

0 

11 

a 

pr. 
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lU 

173     4iT 
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MO 

so 

in 

filS 

1,6S3 

^<^fe  showing  Eeujhts  of  Water  in  Dug  Pond  on  the  First  of  Each  Month  in  1897. 

[High-water  mark  !■  13.0  feet  ] 


''•^.  1, 
^•b.  1, 
***rehl, 
^Pril  1, 

^•y  1. 

^«M   1, 


1897. 


Helffbtof 
Water. 


Feet. 
8.92 


9.68 
10.25 
12.25 
12.42 
11.92 


1897. 


July  1, 
Aug.  1. 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Deo.   1, 


IloiKhtof 
Water. 


Keet. 
11.17 


10.25 
9.58 


7.92 
8.42 
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NATICK. 

CKemieal  Examination  of  Water  from  IWiular  Teal  Wells  in  A'a/infe. 

[Parts  per  100,000.] 
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2 
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B 
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1 
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i 
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Clayey. 

1 

Sllghu 

.01 

ft.ie 

.0002 

.0010 

.22 

.0000 

.0000 

.04 

1.9 

.«»1 

20402 

Sept.  IS 

.00 

4.00 

.0002 

.0002 

.20 

.0000 

.0000 

.00 

1.4 

^i«i 

Odor,  DOQ«.^— The  flmt  e&mplti  wa«  collected  from  vetl  No.  2;  the  fecond,  from  well  Ko.  r 
Tbete  tell  wfltM  nre  located  near  Lake  Co<cbUuM,t«p  !□  tli»  urea  bouDded  bf  the  Woreealer  tDrDpUt^tbt 
BozoarUJe  brmoch  of  the  Boium  &  Albnuy  EaLlroad  And  ib«  ■outbem  dlTttloo  of  iha  lake. 


Water  Supply  of  Needham. 
The  advice  of  the  State  Board  of  Health  to  the  town  of  Needham, 
with  reference  to  the  protection  of  the  purity  of  the  water  supply 
of  the  town,  may  be  found  on  pages  92  aod  93  of  this  volume. 


Chemical  Examination  of  Water  from  the  Needham  Water  Works* 

[rsrti  per  lOO^OOO.] 
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AMWOltlA. 
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1 
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1 

1 

1 
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\l 
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1 
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1»#7. 

10715 

July     ft 

|Non«. 

N0D«, 

.00 

ft.OO 

.0000 

.0090 

.B2 

.1000 
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.0< 

l.f 

.099 

Averages  by  Years, 

. 

18B8 

* 

- 

*00 

fi.28 

.0000 

.0007 

.03 

.12S0 

.0000 

.<M 

1.9 

.001 

* 

18N 

- 

- 

.01 

A.18 

.ooia 

,0000 

.06 

.186T 

.0000 

.01 

l.T 

M 

« 

ItM 

- 

- 

.00 

«■« 

.0000 

.0000 

.90 

.1&T6 
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.02 

s.o 

•«! 

* 

1897 

- 

- 

.00 

6.90 

.0000 

.0020 

.S2 

.1600 

.0000 

.M 

1.9 

*«i 

NoTK  to  itiHlyilt  of  1807:  Odor*  noOtt.-^-^Tlie  tample  wu  coUecied  from  ft  fftae«t  ftt  ft  drl 
fouDtftln. 

Water  Supply  of  New  Bedford* 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Nel 

Bedford,  with  reference  to  the  protection  of  the  purity  of  the  watc 

supply  of  the  city,  oiay  be  found  on  pages  91  and  92  of  this  vok 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


249 


NEW  BEDFORD. 

Chemical  ExamincUion  of  Water  from  the  Conduit  of  the  New  Bedford  Water 

Works. 


[Parti  per 

100,000.] 
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ij^rKAlLUICIL 

Krmdui  oh 
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s 
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1 
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lai 

4,5a 

S.Sd| 

.0039 
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1.3a 
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1*41 

fiai 

3.U 

.0031 

0314  -tfism 

1.15  1 

11 

1 1 

Odor,  distinctly  vegetable. The  samplee  were  collected  from  the  condnlt,  at  Ito  entrance  to  the 

neehrlDg  reservoir,  and  represent  water  from  the  storage  reservoir.    For  monthly  record  of  height  of 
WMer,  see  page  252. 


Microscopical  Examination  of  Water  from  the  Conduit  of  the  New  Bedford 

WaUr  Works. 
[Number  of  organisms  per  cubic  centimeter.] 
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0 

250 


STATE  BOARD  OF  HEALTH.         (Tab.  Doc. 


NEW  BEDFORD. 

Microscopical  Examination  of  Waiter  from  the  Conduit  of  the  New  Bedford 
Water  Works  —  CoDcluded. 

[Number  of  organiami  per  cubic  centimeter.] 
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Chemical  Examination  of  Water  from  Little  QuiUaeas  Fond^  Ldkevillt 

[PartA  per  100,000] 
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Odor  of  the  first  three  samplea,  distinctly  vegetable ; 

btatlng. The  samplee  were  collected  from  the  pond. 

pond,  M«  pag«  262. 


of  the  last,  none,  becoming  faintly  TegeUbls  oo 
For  monthly  record  of  height  of  water  in  Ibl* 
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Chemical  Examination  of  Water  from  Great  QuiUacas  Pond^  LaJotville, 

[ParU  per  100,000.] 
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Odor,  vegeUble. The  Munplei  l^ere  oolleeted  from  the  pond. 


Chemical  Examination  of  Water  from  Long  Pond^  Lakeville, 

[Parti  per  100,000.] 
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Odgr,  dlatloetiy  TegeUble.— <— The  aamplet  were  collected  from  the  pood. 
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NEW  BKDFORD. 

Table  shovnng  Heights  of  Water  in  Acushnet  Beservair  and  Liltte  QuiUacai  Fmd 
on  the  First  of  Each  Month  in  1897. 


1807. 

Acushnet 
Uesenrolr. 

Diatance  be- 
low Hlffb. 
water  Jdark. 

Little  QultU- 
eaa  Pond. 

Diatance  be- 
low Hifrh- 
water  Mark. 

1807. 

Aenshnct 
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water  Mark. 
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0.00 

Feet 
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July  1,.       .       .       . 
Aug.  1..       .       .       . 
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Nov.   1 
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Feet. 

0.2& 

0.17 
0.00 

o.n 

1.7» 
0.58 
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CIS 
1.N 
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S.N 
S.9S 
S.00 

Water  Supply  of  Ne^vbubyport. 
Chemical  Examination  of  Water  from  the  Newburypori  Water  Works, 


[ParU  per  100,000.] 
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Odor,  none. The  flrat  four  aamplea  were  collected  from  a  faucet  In  the  town;  the  rtmalolif 

■amplea,  from  a  faucet  at  the  pumping  atation. 
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NEWTON. 

Water  Supply  of  Newton. 

emical  Examination  of  Water  from  a  Faucet  at  the  Newton  Water  Works 
Pumping  Station. 

[ParU  per  100,000.] 
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foTE  to  aoalyses  of  1897 :  Odor,  dodo.— —The  samples  were 

UtlOQ. 

nical  Examination  of  Water  from  the  Covered 
Newton  Water  Works. 

[Parte  per  100,000.] 
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Ton  to  analyses  of  1897 :  Odor  of  the  fourth  sample,  faintly  unpleasant;  of  the  others,  oone.— 
lamples  were  collected  from  the  reservoir. 


Chemical  Examination  of  Water  from  the  Main  Utiderdrain  of  the  Hyde  Brook 
Division  of  ike  Newton  Sewerage  System, 

[Pull  per  lOO^CKX}.] 
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omtl*!. 
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NEWTON. 

Examination  of  Water  from  the  Main  Underdrain  of  the  Cheesecake 
Brook  Division  of  the  Newton  Sewerage  System, 

[Parta  per  100,000.] 
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RDftlysefl  of  1897 :  Odor  of  the  first  sample,  faintly  anpleasant,  disappearing  on  beating;  of 
lone. The  samples  were  collected  from  the  underdrain,  at  its  outlet. 


Examination  of  Water  from  the  Main  Underdrain  beneath  the  Laundry 
Brook  Valley  Sewer,  Newton, 

[Parts  per  100,000.] 
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)  analyses  of  1897 :  Odor  of  the  first  sample,  distinctly  unpleasant,  disappearing  on  heating; 
B,  none. The  samples  were  collected  from  the  underdrain,  at  its  outlet. 
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NORTHAMPTON. 


Water  Supply  or  Northampton. 

Chemical  Examination  of  Water  jrom  the  Upper  Storage  Reservoir  of  the  North- 
anipton  Water  Works  on  Roberts^  Meadow  Brook. 
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per  100,000.] 
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Odor,  very  faintly  vegetable. The  eample  was  collected  from  the  reservoir. 


Chmical  Examination  of  Water  from  Roberts'^  Meadow  Brook,  Just  above  the  Middle 
f  Reservoir  of  the  Northampton  Water  Works, 
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Odor  of  the  last  two  samples,  none;  of  the  others,  vegetable. 
^  stream.  Just  above  the  reservoir. 


-The  samples  were  collected  from 
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NORTHAIWTPTON. 

Chemical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the  Narth- 
ampton  Water  Works  on  Roberts'  Meadow  Brooke  collected  near  the  Surface. 

[Parts  per  100,000.] 
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Odor,  faintly  vegetable,  Bometimes  none.    The  average  amoant  of  iron  found  in  these  nnplet « 

.0066  partD  per  100,000. The  aamplea  were  collected  from  the  reservoir,  aboat  1  foot  beot-ath  t 

surfuco. 


Microscopical  Examinnlion  of  Water  from  the  Middle  Storage  Reservoir  oft 
Northampton  Wattr  Works  on  Roberts'  Meadow  Brook,  collected  near  i 
Surface. 

[Naraber  of  orgnninms  per  cubic  centimeter] 
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NORTHAMPTON. 

Microscopical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the 
Northampton  Water  Works  on  Roberts'  Meadow  Bruok,  collected  near  the 
Surface  —  Concluded. 

[Namber  of  organliims  per  cubic  centimeter.] 
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(Chemical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the  North- 
ampton Water  Works  on  Roberts'*  Meadow  Brook,  collected  near  the  Bottom, 

[Parti  per  100,000.] 
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XOBTHBOROUGH. 

mical  Examination  of  Water  from  the  Lower  Reservoir  of  the  Northborough 

Water  Works, 

[Parts  per  100,000.] 
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Chemical  Examination  of  Water  from  Doane  Pond^  North  Brookfield. 

[Parts  per  100,000.] 
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1             Chemical  Examination  of  WaUr  from  Doane  Pond^  North  Brookjteld  —  Coocludei   j 

^^b                                                        Averages  by  Years. 

^"                                                                                [F*tU  per  100,000.] 
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NORTH  BBOOKFIEL.D. 

Chemical  ExamiruUion  of  Water  from  the  FiUered-waler  Well  of  the  North 
Brookfield  Water  Works, 

[Parte  per  100,000.] 
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Non  to  analyses  of  1897:  Odor,  generally  dlstinclly  vegetable. The  samples  were  collected 

^ftm  the  filtered'Water  well  in  Doane  Pond,  from  which  the  supply  of  the  town  is  drawn. 


S64 


STATE  BOARD  OF  HEALTH.         [Pub,  Dc 


NORTH  BROOKFIELD, 

Microscopical  Examination  of  Water  from  the  Filtered-water  Well  of  the  Xorih 
Brookfield  Water  Works, 

[Number  of  <irffanf«ai«  p«r  eubb  centimeter.] 
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0 

B 

0 

0 

D 

0 

0 

4 

0 

0 

0 

0 

1 

Infusoria 

13 

78 

18 

»z 

361 

m 

8 

H 

18 

18 

88 

118 

1 

DiDohryoo,  .        ♦        *        .  1 
P«rldloLum i 

8 

ft 

1 

S2 

0 

0 

1 

0 

44 
3 

S4 
0 

36 
1 

sa 

0 

184 

4  ' 

9 

Vermea, 

0 

0 

0, 

1 

0 

1 

1 

0 

t 

8 

8 

» 

1 

MitC0tt0n«0U«t  ZodgloA,  . 

e 

7fi 

19 

t« 

M 

ItQ 

goo 

to 

6 

i 

1 

11 

18 

TOTAt, 

43 

ISfr 

32 

119 

MO 

iU 

687 

ISfl 

lao 

B3 

88 

m 

« 

C^emica2  Examinalion  of  Water  from  North  Pmid^  North  Brookfield, 

[Peru  per  100,000.} 


§ 


lS5a3 
1926S 
20324 
Si3S7 


Av. 


Feb.  17 
Mjiy  10 
A  ufc.  ZQ 
Nov.  17 


AFT%A%Ml<iM. 


titigfat. 


Stiitbt. 
SlighL 


56 


tto». 


4*Si 

3.65 

a.4« 

3.66 


8.6& 


1.85 

lao 

1.60 
1.0A 


1.63 


,0002 
.0042 


,0090 


Albuaitnolit 


,0466 
,(>3a4 
.0S16 
,0S04 


.0030 


si 


.0966  .0108 
.0206.0036 
.0266.0062 


.0372 


Nnaoovv 


.OOTO 


.004i, 


I  I 


.-1 


.00M>\6«    0^ 
.0000 1  .61    0,-J 
,0001  .66    1.^ 


Odor,  diBtlncily  regelftblOt  of  th«  first  •ftmi>l«,  aluo  unpteEimnt,     A  dUUncUy  (Uhy  od^r  «u 
b»/»«(/  to  tbe  6ni  Mmiile,  oo  be&tlog.  — The  umpVett  ^vn  «o\\«ftV«d  fracn  ibe  t^ond. 


34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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NORTH  BBOOKFIEL.D. 

Microscopical  Examination  of  Water  from  North  Pond,  North  Brookfield, 

[Namber  of  orgaDiMoiB  per  oublo  centimeter.] 


1«»7. 

February. 

May. 

Aoffnst. 

November. 

examination, 

20 

20 

81 

10 

r  of  sample 

18533 

19285 

20324 

21287 

PLANTS. 

maceee 

52 

2,000 

770 

457 

erionella 

ledra 

50 
2 
0 

440 

828 

1.232 

0 

6 

760 

15 

0 

)ellarla. 

440 

ophyceee, 

0 

2 

22 

4 

riamopcDdla, 

0 

0 

22 

4 



2 

12 

140 

112 

tococcus, 

>hidium 

0 
2 

0 

4 

108 
16 

24 
76 

ANIMALS. 

poda,  Actinophrys, 

0 

2 

8 

0 

>rla 

598 

64 

26 

0 

obryon,        

lomonas, 

Idinlum, 

21 

0 

676 

56 
2 
0 

0 

20 

0 

0 
0 
0 

98 

4 

1 

2 

0 

eicea,  Cyclops, 

0 

0 

pr. 

pr. 

xneouMt  ZoSglcea, 

4 

100 

25 

10 

AL, 

060 

2,181 

008 

588 

shotving  Heights  of  Water  in  Doane  Pond  on  the  First  of  Each  Month  in  1S97» 

[High. water,  14.50  feet.] 


Date  - 1897. 

Feet 

Datk-1897. 

Feet. 

11.58 
11.00 
11.00 

Jaly  1, 

13.58 

Aug   1 

14.50 

Sept.  1 

18.83 

14.50 

Oct.    1 

13.33 

13.50 
11.00 

Nov.  1 

Dee.  1 

13.17 
13.50 
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Water  Supplt  of  Norwood. 

Cheniicul  Examinalion  of  Water  from  Buckmaater  Pond,  Dedham. 

[Pnrts  per  100,000,] 


1824S 
1M23 

18720 
im46 
19166 
1«S73 
lOltfl 
lfl9SA 
3039O 

«>ago 

2  LOST 


ArrsAiuMoi. 


Av.; 


Jan.  13 
Feb.  2 
Mnr.  2 
Mat.  8 
Mur.  SI 
Mmy  6 
Jqne  3 
July  6 
Atiir.  3 
8«pt.  T 
Ocl.  t 
Nov.  2 
Dm.    0 


V.ftltphi. 
V.tllubt. 

V.MtllEbi. 

V.AllKbl. 
V,«llKbl. 
V.tliifbl. 


V.tllatiL  .10 
V,iillKht,  .10 
V  .11  tf  hi.  ,08 
V.^ll^hlJaO 
V.nliifbL.  i.OB 

V.illchl.  .2& 
V,»l1«hl.|.n 

v.si^irbt.Lii 

V.tllffbL  .10 
V.tUgbt.  ,.U 
V.i.llsfhtJ.10 
SUgtii.      1.14 


Hkaiucr  o» 

EVAl'OSA- 
TlOlf. 


.0106 
.W78 
.0061 
.00.10 

.oooe 

.000-2 
.0016 
.0014 
.0012! 
.OOOfi 

.(may 

.0031 
.0114 


Albuminoid. 


IS     3.B0     1.13    .0037  .OlSfl. 0104  .002i[  .86 


.0151 
►0112 
.013tJ 
.01:41 
■  0U« 
.01:6' 
.OISSI 

.dim 

.03141 
.0346 
.0212 

Ami 

.02122 


0144 

0110 
0113 
OlSO 
OlOfl 

one. 

,0170 
0\U 
,0104 

.OJSi 
,  018^4 
0J94 


0008  .4S 
0002|  .37 
0020!  .38 


T«0OU      \ 


,otoo',f)Ofli'.r! 


.OOM 


.iOoojU  «.» 


*  Where  more  ihAi}  oDo  sample  niiA  cul)»clod  to  » cnoDlfa,  the  mvM  undytU  for  tb*t  mooili bM ^Mi 
uji«d  tti  maldug  lh<  iiverii|{i9. 

Odor,  fiilntly  vegoTaMo,  biicomlng^  BtrooKf^i'  <^^  betillnM;.     A  fL*hf  odor  tvtiui  developed  In  thtHnptl* 

Qoll«cto<l  In  Uarch. The  uimpka  were  colleoted  from  Lbe  pDtid.    For  tnonlbly  record  of  Jbfltlltol 

water  Id  ibli  poad,  f««  page  2QT. 


Microscopical  Examination  of  Wfitcr  from  Buckniasier  Pond,  Dedham. 

[Number  of  orgaofirn*  per  coble  can ti meter.] 


1907. 

JlD, 

r«b. 

K«r. 

Mir. 

Apr.  lt»y. 
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JoJy. 

iUf. 

ftepL 

Ocl 

$«T 

Die. 

Dfty  ol  ezjuniniUoa,  . 

13       6 

fi 

fi 

2        8 

ft 

7 

4 

8 

• 

1 

1 

ITiiaib*r  of  »Rmple,    , 

18248 

18421  IMO& 

1 

tBT20 

liMO  lOlM 

! 

108T2 

19718 

IHBM 

98ioe 

*-" 

fitti 

nm 

PLANTS. 

DlatomaceiB.      . 

D 

fiff 

1,M& 

fl' 

Tf 

St 

9 

4 

8 

t 

1« 

1 

f) 

jUterlooena, 

0 

14 

1,044 

<^ 

7« 

0 

0 

81 

8 

0 

8 

• 

f 

CyanopbyceeB,  . 

0 

0 

0 

0 

IT 

8 

0 

€ 

8 

t 

tl 

1 

C«£loiplierlDm«   .        ,      ,. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

s 

IS 

♦ 

Alfftt,       *       .       .       .       . 

0 

0 

0 

0 

6 

V 

0 

t 

IS 

4 

11 

•li 

No.  34.]     EXAMINATION-  OF  WATER  SUPPLIES. 


267 


NORWOOD, 

Microscopical  Examinaiion  of  Waierfrom  Buckmaster  Pond,  Dedham  —  Concluded. 

[Number  of  organisms  per  cubic  centimeter.] 


ia«7. 

JM. 

Feti. 

Mu-J 

Mar' 

Apr. 

..,. 

JlUl«. 

JiOy. 

Aog. 

8M>(. 

Del. 

Nov. 

Dre. 

nttiiorla.     .... 
DlnobrjoD,  .... 

Q 
it 

92 

0 

111 
112 

0 

1 

3 

e 

IJfB 
1,716 

0 

0 
324 

0 
0 

0 
0 

1 

D 

a 

0 

Q 

H 

tD 

P 

s 

to 

fi     a 

1 

ID 

ToTTii,.       _       .       *       - 

£2 

m 

um 

l.TtO 

ajBw 

tsa 

39       11 

&8 

U 

Table  showing  Heights  of  Water  in  Buckmaster  Pond  on  the  First  of  Each  Month 

in  1897. 

[Distance  below  crest  of  dam.] 


Date- 1897. 

Feet. 

Datk-1897. 

Feet. 

;«.     1 

8.00 

Jnly  1, 

3.67 

•b.     1 

2.02 

Aag.  1 

4.83 

'•rcbl. 

2.17 

Sept.  1, 

5.58 

Prtl   1 

1.42 

Oct.    1 

6.31 

•y    1 

0.00 

Nov.  1 

6.76 

ane    1, 

1.42 

D«s.  1 

6.00 

Water  Supply  op  Orange. 

Chemical  Examinaiion  of  Waierfrom  North  Pond^  Orange, 


[Parts 

per  100,000.] 

1 

JfUBl&CK  trti 

. 

c 

.           Arrkjuuitcc, 

KVAfftKA- 

AHMOnA« 

KlTHOOEir 

i 

1 

TlOJf, 

1, 

s 

h 

1 

1 

1        1 

i 

1 

1 

1 

r 

1 

AlbQiBlnold.    1 

1 

|| 

\ 

1 

1, 

ii| 

1 

]S»7« 

rM 

Aug.lR 

V.Aligbt. 

V.  iHjiht. 

.aj 

2. BO 

i.s) 

.0020 

.oni 

.0144 

.0010 

.10 

.ooao 

.0000 

.43 

o.« 

VT3 

B«pl.2D 

¥.#n|rbi. 

7.ill«ht. 

.3^ 

2.66 

1,60 

.0{MW.02tie,,01Sl..W23 

Jtt 

Mm 

.0500 

.48 

o.i 

^m 

o«.  m 

V-iSlsfbi. 

V.flllebt. 

-4^  1 

2.4& 

1,20 

*Oftl0L0'226L0n2..<IOM 

.13 

.0030 

.0000 

.43 

o.e 

ni 

No^.  16 

1  V^ftli^rht.    Dectde<iJ.3S 

2.  OS 

1.76 

,0O14i.O2O2u01&».0W4 

.12 

1.0020.0001 

.42 

0.6 

idt 

D«c.  2t 

1  Slight.     J  Com., 

,30 

3.20 

11.90 

.0010  .0164 

.0102 

.CI0&2 

as 

J.D11£}.I9000 

.30 

0.S 

enrthy. 

.0t6S 

.<I040 

AZ 

^oiHii'Ooao 

<il 

,3$ 

2.76 

1,81 

.ttoia 

.Ol9t 

on 

Odor,  distinetly  vegetabJa, Tba  Munplef  were  eolleeied  f  torn  Um  poiid. 
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PAI^lMTEB. 

croscopical  Excnninaiion  of  Water  from  the  Lower  Reservoir  of  the  Palmer 
Water  Company, 
[ITomber  of  orgAolsmB  per  cable  eentimeter.] 


■ 

1097. 

191I». 

^an. 

aCiir. 

Mar. 

Apr. 

Hay 

June 

Jmj, 

ARg. 

0££> 

OflL 

«„. 

Jib. 

f  euiQltijiltaii,         ... 
crofufnple,    «... 

« 

mo6 

26 
lSi40 

1913T 

ltU4 

IMST 

81 
30823 

4       3S 

1 

21330 

2tTlfl 

iitJictii<>]lfc,       .... 

It 

0 

m 

S4S 

t 

e 

0 

0 

Id 

0 

14 

1} 

tl 
0 

0 

It 

0 

ANIHALS. 

lOrla*      .      «       *      .       » 

16Sp          ..... 

0 

4 

0 

2 

0 

1 
« 

0 

0 

14 
14 

I 

D 

m 
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1  , 

T 

1 
0 

0 

0 
3 

D 
I 

tONf OUff  Zu^OgltXIl,    .           .            ■    1         i^ 

® 

S 

Q 

0 

0 

to 

10 

1 

TAI*,            ..... 

33 

SflO 

33 

T 

T4  : 

t54 

14 

£8 

30 

44 

Water  Supply  of  Peabody. 

Chemical  Examination  of  Water  from  Browne's  Pond,  Peabody. 


[Parts 

per  100,000.] 

1 

Affbabasci. 

KUIDUB  OV 
1     £VJLF(11A' 
1           tWd, 

AVMOVtik. 

.00 

B 

s 

i 

1 

1    Q 

^ 

H 

S 

a 

1 

o 

i. 

^ 

1 

r 

4 

Albgmlfwld. 

1 

1 

> 

1^ 
1 

1 

2 

s 

c 

1 

1t»7. 

iV.AlltM. 

v.tniM, 

.10 

S.20 

a,sft 

.ocoo 

,<ll7i 

.0141 

,003S 

.00. 

.0001 

1 

.» 

1 

0.& 

Jane  14 

'  SltgM. 

aiiBbt. 

.90 

t,m 

ft,7& 

.0OD« 

.{lias 

.0130 

.0Ck3fl 

,53  '.OTDD 

.«|D0 

'.> 

O.fl 

Bept.  14 : 

V.  allBbt. 

Sltfflit. 

.18 

S.Sfr 

\m 

.000^,01Ti 

.OIH 

,0011 

,0000 

I.!S 

o.g 

Dh.   14 

ailffbt. 

euffht. 

,1ft 

3.70  1 

i.ia 

.mu'MU 

.0148 

.oo4a 

,ea 

.dOTO 

.0000 

'■" 

1.0 

.14 

s,ao 

l.OO 

.<)00fi  ^ITT 

,0140 

,00(31 

.6t 

.00S& 

,0000 

:■- 

0  T 

or,  Tegetable.    A  faintly  fishy  odor  was  developed  In  tbe  first  sample  on  beatlog. The  samples 

oltoeted  from  tbe  pood. 
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PEABODY. 


Chemical  ExamincUion  of  Water  Jrom  Spring  Pond^  Peabady, 

[Paru  per  100,000.] 


I 

Ai-rt^Miiroii. 

MVAPOR4' 

AimoiiL. 

s 

IIJTKWAa 

'1 
a 

" 

B 

1 

ID 

1 

1 

1 

Al.«o,.„«l.. 

i 

s 

1 

i 

1 

Q 

t 

0 

1 

p 

> 

1 

5 

1^ 

■ 

19154 
20473 
31323 

1BV7. 

JUUQ   14 

gepu  14 
Dea.  14 

V  tllghi. 
Slight. 
V.illiEht. 
V.iliibt. 

aught. 
euiht. 

SJIght. 

.OS 
.03 

.oa 

3,55 
1  S.6& 

l,l£ 
0,60 
1,25 
1.33 

.OD&B 
,OOCU 
,000^ 
.0023 

.OlAO 

.oisa 

.0124 
,Q2Ti 

.0090 
.0096 
.0116 

.0034 

.0040 

.oooa 

.013i 

.ee 
.to 

.T» 
.71 

.0000.0000 

.ft^.OOOO 

.OQtA.OMW 

.11 
,11 

,11 

4.1 
u 

14 

1.1 

A¥».. 

-04 

1 

1,0ft 

.OlAT   nit^ 

11 

Odor,  faiotly  vegetable;  of  the  last  sample,  also  musty. The  samples  were  collected  frea  tki 

pODd. 


CkemicaX  Examination  of  Water  from  the  Lower  Basin,  Peahody  Water  W&rkt. 

[Parts  per  100,000.] 


d 
1 

1 

o 

3 

m 

Ar^KJiiuMCK^ 

Eva  ry  RA- 
TI ow. 

AsmawtA. 

1 

.M 

.&4 
.70 

Krtioois 

e 

1 
1 

1 

1 

3 

1 

AlhuBiitiold. 

1 

1 
1 

1 

■5 

t\  t 

II. 

7 

0 

1S72T 
1U5T 
30S22 
3I£32 

Han     0 

JuaQ  14 
iepe.  17 
Deo.  14  1 

V.  slight. 
I^one- 
V.  slight. 
V.sHKht 

V,  slight. 
Blight. 
7.  slight. 
Slight. 

.OS 
.OS 
,06 
.06 

4.75 
G.SO 

t.90 
1.10 

1.85 

,000. 
.0024 

.OOIi 
.0024 

.0017 

.DOiO 
.Ol2g 
.0134 
.Q10« 

.0110 

...» 

,0110 

.0002 

.000& 

.0000 
.OQZS 

.0014 

.0016 

.0015 

.0600 
.0470 

,0000 

!.dfio 

.OOOS 
.0004 

.0000 

,17 

.or 

11 

A¥..« 

1 

.«fi 

fi.DO 

1.4S 

l-l 

^ 1                1 

L 

Odor,  vcgeUble;  of  the  last  sample,  masty.    A  fishy  odor  was  developed  in  the  first  ssmplt^ 

heatlDg. The  samples  were  collected  from  the  bastn,  and  represent  •  mixture  of  the  water  fro^ 

BprlQg  and  Brown's  ponds. 
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PEMBROKE. 

Pembroke. 

cal  Ezaminalion  of  Waterfront  Silver  Lake,  in  Pembroke,  collected  at  the 

Surface, 

[Parts  per  100,000.] 


KI4IIDUI  OH 

i     \ 

ArrKAi^xcs^ 

KVAfUJlA* 

Amkovu, 

^ 

1     1 

tioif. 

i; 

1 

^ 

1 

, 

§1 

r 

E 
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1 

1 

-J 

1 

3 

it 

1 

A 

i-t 

w 

^ 

h, 

1^ 

a 

J3 

^ 

K 

0 

9 

1M7.   1 

Jm.  ao  . 

V.flLlitht. 

V.*llgM. 

.10 

3.7a 

i.»* 

,€006 

.oils 

.0110  .00081 

.0a 

.0000 

.0000 

.2t 

o,e 

Aug.  19 

V.»U«£llU 

V.ilJitbt. 

.13 

tm 

«.9a 

*D0|0 

.ov2e 

.oioa  .0020! 

|.e* 

,U020 

.0000 

.22 

0.0 

Aotf.  119 

V.mliuhU 

None, 

.14 

S.Ofr 

l.U© 

.mm 

.Dittlj 

.0111  .00^201 

.04 

.OO^C 

.0000 

*-n 

o,* 

H&f.    4' 

None. 

V.illghl. 

.n 

2.00 

1.06 

.Dooa 

.0130 

.0180  .0000! 

.H 

,0000 

.OUOO 

.23 

0,8 

ifor.    8 

V.  Blight. 

C0D4. 

.06 

s.io 

1.10 

,oao« 

Mm 

.0182  .(mi. 

.ea 

.0000 

,0000 

,22 

1,0 

Not.  17  ■ 

V.ilLtfbi- 

UuriA. 

.11 

a.aa 

utio 

.DOOI  .(»12« 

,0112,0024 

.Sfi 

.0030 

.0000 

.11 

0,8 

N*¥.  23  1 

None. 

Coda, 

.12 

a.  15 

l.OU 

.0008..  01 M 

.0120  .0014 

.63 

.0010 

,0000 

.20 

1.1 

Dec.    «||V.ftH|{ht. 

tjllfht. 

ai 

3,10 

0.»» 

*ooo"jUno 

.013O.U<l'J0 

.Si 

.OOK^ 
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A9 

1,0 

Dee.  2uj' V.ilJght. 

f 

di^lfbL 

.li 

1.6^ 

1.00 

.0004 

mu 

,01<H 

.raw 

,0010 
.0014 

,0B 

.ooao 
,0016 

.0000 
.ODOO 

.1* 

M 

1.0 

1 

,11 

S.19 

i.s;) 

.OOOfl 

.0121 

0.8 

There  more  than  one  enmpio  was  collected  In  a  month,  the  mean  analysis  for  that  month  has  been 
making  the  average. 

or  of  No.  21599,  none;  of  Nos.  21061  and  21456,  none,  becoming  faintly  vegetable  on  heating;  of 
»rs,  faintly  vegetable,  sometimes  becoming  stronger  on  heating.    The  quantity  of  iron  was  de. 

(d  in  these  samples,  but  was  found  to  be  inslgnlticant. The  samples  were  collected  as  fol- 

^o.  18317,  from  the  lake  at  its  outlet;  No.  20146,  from  the  southern  part  of  the  lake,  opposite 
Lake  Grove;  the  remaining  samples,  from  the  northerly  part  of  the  lake,  off  Gunners'  Point, 
alyses  of  samples  of  water  from  Silver  Lake  were  made  in  connection  with  an  investigation  for 
liunal  water  supply  for  the  city  of  Brockton. 


ical  Examination  of  Water  from  Silver  Lake,  in  Pembroke,  collected  20  Feet 
beneath  the  Surface, 

[Parts  per  100,000.] 
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lor  of  No.  21600,  none;  of  Nos.  21052  and  21457,  none,  becoming  faintly  vegeUble  on  heating;  of 
lerp,  faintly  vegetable,  becoming  somewhat  stronger  on  heating.  The  quantity  of  iron  was  deter- 
In  these  samples,  but  was  found  to  be  Insignificant. The  samples  were  collected  from  the  lake, 

nneis'  Point. 
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FEMBROKJE, 

CkemiccU  Examination  of  Water  from  Brooks  in  the  Vicinity  of  Silver  Lake,  in 

Pembroke  and  Kingston. 

[Parte  per  100»000.] 
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Odor,  faintly  vegetable. The  samples  were  collected  as  follows :  No.  20148,  from  Pine  Brook,  at 

A  mill  pond  abont  a  mile  above  its  confluence  with  Jones  River;  No.  20149,  from  a  pond  on  Howard.' 
Biook,  aboat  half  a  mile  above  its  confluence  with  the  stream  flowing  from  Silver  Lake;  No.  20549,  from. 
Herrlog  Brook,  near  Pembroke  Centre,  and  above  its  confluence  with  Little  Podding  Brook;  No.  2D&50» 
from  JouM  River,  Jast  below  its  confluence  with  Pine  Brook. 


Pepperell. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Pepperell, 
^ith  reference  to  a  proposed  water  supply  for  that  town,  may  be 
^ound  on  pages  34  to  36  of  this  volume. 


Water  Supply  of  Pittsfield. 
Chemical  Examination  of  Water  from  Socket  Brook  Reservoir,  Pittsfield, 

[Parte  per  100.000.] 
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Odor,  fidntly  TegeUble  or  oooa. The  Mmplei  were  colleeied  from  lb*  itimn<Ai% 
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PITTSFIELiD. 

Chemical  Examination  of  Water  from  Socket  Brook  in  the  Vicinity  of  the  Pumping 
Station  of  the  PUUJitld  Wtxlcr  Works. 

[FjirU  pur  lOOp^MX).] 
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Odor,  falDtly  vegetable. The  samples  were  collected  from  the  brook. 


Chemical  Examination  of  Water  from  Ashley  Brook  Reservoir^  PiUsfidd, 

[Parts  per  lOO.OOO.J 
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Odor,  faintly  vegetable. The  samples  were  collected  from  the  reservoir.    Water  floweiatotbA^ 

reservoir  from  Ashley  Lake,  situated  about  2.6  miles  farther  up  the  brook. 
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prrrsFTEiiD. 

Chemical  Examinatum  of  Water  from  Hathaway  Brook  Reservoir^  Pittsfield. 

[ParU  per  100,000.] 
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Odor,  faintly  vegatable  or  none. The  samplea  were  collected  from  the  reaerrolr. 


Chemical  Examination  of  Water  from  Mill  Brook  Reservoir^  Pittsfield. 

[Partf  per  100,000.] 
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Odor,  vegetable  or  none.  ^— The  aamples  were  collected  from  the  reaenroir. 
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PI.YM017TH. 


Water  Supply  op  Plymouth. 
Chemical  Examination  of  Water  frtmt  Little  South  Pond^  PlytwnUh. 

[ParU  per  100,000.] 


*  Where  more  than  one  itample  was  collected  In  a  month,  the  mean  analysis  for  that  month  has  I 
ased  in  making  the  average. 

Odor,  vegetable  and  occasionally  mouldy. The  samples  were  collected  from  the  pond. 


Chemical  Examination  of  Water  from  Little  South  Pond,  Plymouth,  collected  near 

the  Bottom. 
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per  100,000.] 

1 

1 

Avi' 
V.sJlghl. 

ItAltAXL^L 

TlUK.          1 

AJCMOIfU. 

{ 

Si 

KlTftOOES  ; 

1 

-! 

1 

2.40 

o.ss 

1 

Alttucniitold.     1 

m 

1: 

\ 

I 

1 

il 

} 

19T0S 

J«(y     1 

Cans. 

.00 

.oon 

.037+ 

MU 

.0000 

.v>\ 

.0000 

.oeoo 

>0i 

0.0 

Odor,  distinctly  vegetable. 

Microscopical  Examination. 

DiatomaceaD,  CVm6e/Ai,  2;  PragUaria,ZQ\  Melotira^l^',  Meridion,2;  NUucAta,!;  JPtmmMiaHm,ii 
Stauronei»,  2;  SynedrOt  10.    Miscellaneous,  ZodglcMt  80.    Total,  ISO. 
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PLTMounr. 
Chemical  Examination  of  Water  from  Great  Souths  Bool  and  Halfway  Ponds, 

Plymouth, 

[P*rt«perlO0,«KJ.] 
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Odor,  dUdoi^ly  veg«Ut>1e. Th«  umplee  w«re  ooildcted  at  folio wt:  No>  10710,  from  Gre«t  8oQtii 

Pood, DCftT  the  iurfaoe;  No.  10711,  fram  Orent  South  Pond,  oenr  the  bottom;  No  197ChS,  from  Boot 
P^trnd,  iic«r  this  Burfuec;  Kd.  1070Tt  from  Boot  Poisdf  near  the  bottom;  No.  lOTOft,  from  Halfi^iiy  Pond, 
nctr  tbe  surfMe;  No.  31S13,  from  Halfway  Pond,  At  Ita  outlet. 

Microscopical  Exam inalio n . 

The  OTi^Qltma  Anabana  and  Dinobryon  wore  fuund  la  Not.  107t>«,  1»707  and  21 M3. 

Water  Supply  of  Frovincetown. 

<^mical  Examination  of  Water  from  the  Tubular  Wells  of  the  Provincetown 

Water  Works. 

[Pan«  ptT  lO^WJO] 
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FROVINCETOWN* 

Chtmieal  Examination  of  Water  from  (he  Tubular  Wella  of  the  Provinceiawn 

Tracer  Works  —  Concluded. 

Averages  by  rears. 

[Parti  per  lOO.OOO] 
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Microscopical  Examination  of  Water  from  the  Tubular  Wcltif  of  the  Frovin 

Water  Works. 
[Niimber  of  orgaolaipa  per  cubic  cetitliuDter.] 
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Chemical  EzaniintUion  of  Waier  from  Faucet  ft  in  Provincetown,  supplied  from  lAe 
ProviTi/^etown  Water  Works, 

[Port*  per  100,000.] 
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naod  lu  maklog  the  average. 

Odor  of  the  Aral  two  inmple*^  fAintty  mouldy ;  of  ibe  olhi^rff,  noDf»,  hccom ing generally  fidotly  i 
crtmrtby  oa  hoMtiog, I'be  aaiuiJleN  wore  cuUoctLHl  from  fauceta  in  the  town. 
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QTHNCY, 

Water  Supply  of  Quincy. 
The  advice  of  the  State  Board  of  Health  to  the  city  of  Quincy, 
^v-ith  reference  to  a  proposed  temporary  additional  water  supply,  to 
He  taken  from  Town  Brook  near  the  pumping  station  during  the 
drier  months  of  the  year,  may  be  found  on  pages  36  and  37  of  this 
volume.  The^results  of  analyses  of  samples  of  water  from  this  brook 
and  its  tributaries  are  given  in  the  following  table  :  — 


C^ftemiecU  Examination  of  Water  from  Town  Brooke  just  above  the  Storage  Reser^ 
voir  of  the  Quincy  Water  Works. 

[ParU  per  100,000.] 
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0* 
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4.T0 
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.0010 

oooa 
■ooes 
pooii 

0000 
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OOOfl  .Olid: 
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0000^.0244 
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.0100 
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>OOI4 
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0146 

mn 

0224 

oaos 

03^ 
07U 
0166 
.0151^ 
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.0076 


.01  IB 

.0030 
.0010 
.Q020 
.0024 
.0014 
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.0050 
.0030 
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.0100 
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.0050 
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.0130 
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.0001 
.0000 
.0000 
.0001 
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0.33 
0.54 
0.60 
O.TO 
1.11 
1,26 
l.OS 
LOT 
0.51 
0.13 

o.ii 


I.l 
0.8 
0.5 
O.S 
D,a 
1.1 
1.0 
0.9 
0.0 
1.1 

o.s 

I.T 


Averages  by  Years, 
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«       1         - 

I.3l| 

4.61 

1.87 

.0013  .0^39^.0303. 0036 

.46 

.0073 

.0001 

'      - 

- 

liDO 

^       1         - 

0,73| 

5.33 

3.1T 

.0034 

.Ol87.01&i.OOB2 

.52 

.0125 

.OOOS 

- 

LS 

- 

list 

- 

0.7^1 

4.33 

I.AO 

.0004 

,0156  .0133 LoOsM 

,49 

.0112 

.0001 

' 

0.7 

- 

1892 

0.f7! 

4,n 

1.50 

.0011 

.OlflLoiaO  .0032 

.55 

.0114^.0001 

* 

D.i 

- 

1993 

J 

0.»3^ 

4.63 

l.fil 

.0014 

.0168  .0140|.003B 

.67 

.0110'. 0001 

O.fO 

o,a 

- 

1«»4 

.    1     - 

0.9a 

4.il 

1.62 

.0003 

.016S.O134 

.0024 

.03 

.0030. OQOO 

0,64 

0.0 

- 

180& 

_ 

0.g|. 

4.31 

1.71 

.ooos^.oinLoi52 

.002& 

,90 

.0061.0001 

0.64 

0.0 

- 

1106 

- 

- 

o.aii 

4.^ 

1*64  1 

.0O(M.O165'.0100.€O16 

,57 

.0061.0000 

0.73 

O.T 

- 

liOT 

- 

- 

O.90| 

4.41 

1.84 

.0010.0331'.  0226. 0035 

.61 

.0080|.0000 

0-T3 

0.0 

NoTB  to  ftDftlyses  of  1807 :  Odor,  distinctly  vegetable. 
brook»  above  the  reservoir. 


-  The  samplea  were  collected  from  the 
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jrscY, 

Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Qitincy 

Water  Works. 


f 

i 

1 

^ 
£ 
a 

lS84a 

1S1I7. 

Jul.  2&i 

moos 

reb.  23 

ISMl 

Fv\>.  2fi 

1M7S 

lOr*  »4 

lilM 

Apr.  7» 

1«SM 

Umf  84 

UMT 

June  SB 

i9m 

July  30 

mn 

Ang.ao 

mm 

8«pl.JIT 

aqoM 

Oct*  S6 

S18M 

HOT.O 

St«Bl 

Doe.  » 

ArriAtAjfoi. 


eiiiftit. 

V.atlghU 

Blight. 

DktJtiel. 

V.»UiliL 

Slight. 

Bllgtit. 

BUght. 

Dblinol. 
Decided. 


V.itlgbt. 

V.«]tgbt. 

V.enghU 

V.  ■light. 
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OoEie* 

Slight. 

Bllghl. 

BllghL 

BllghU 

God*. 

Gone* 

Blight. 


0.33 
QAi 

o.is' 
a.  66 

0.6B 

uo,[ 

O.Q«! 
O.TO 
O.tO; 


Averages  bt/  Tears. 
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0.70 

im 

- 

0»70 
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1»M 

- 

- 
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0.«T 

IttA 
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O.M 
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IWT* 
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- 
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1.7fl  i 
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1.61 


4.26  I  1.71 
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a.8«  1.47 
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Ollfl 

oou 
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.0303  .0238  .00651 

I' 
.OMO  .017S  .0071' 


.0274.0173.0006 
,O0&l!.O23T.O175Lo0fl2 


,00d1 .0318  .0172 


.0020*  022»  .0167 


,0021 


.0002 
.0301  .0187  .0114 


.0288  .0163:  .0070 
.0346  .0106 


AinAMl 


*  Where  more  thuo  one  Mmpla  umi  collected  In  e  mobtfa^  tbe  mean  eOAlyBlt  for  that  momtli  bw 
becD  used  Id  nrnkiifig  Ube  aver«f«. 


KoTB  14»  BoalyMeof  1807 :  Odor,  diDtlticlly  regMable ;  In  JADuery  nod  July  boeomlag  fliehy  on  1 
^^  Th«  Muaplee  were  cotleeted  from  tbe  rciervoir.    For  monthly  record  of  belghl  of  water  In  tble  ree'r 
voir^  ■••  page  382. 
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QXJINCY. 

Microscopical  Ezaminaiion  of  Water  from  the  Storage  Beservoir  of  the  Quincy 

Waier  Works, 

[Number  of  cm-gBfliBnia  per  cable  centimeter.] 
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n 

31 
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IS 

im 

n 

i9 
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S44 
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B 
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m 

M 
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40 
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0 
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e 
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a 
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a 

H 
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Q 
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B 

0 

It 

IS 
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0 

B 
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D 
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.fflf 
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&4 
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BSADING. 


Water  Supply  op  Reading. 


Chemical  Examination  of  Water  from  the  Filter-gallery  of  the  Beading  Water 

Works. 

[ParU  per  100,000.] 


1 

i 
i 

's'S 

i.m42 

1897. 

Jan.   12 

1Q868 

Jan.   26 

1^9400 

Feb.     9 

m.MM 

Feb.   28 

:a870» 

Mar.     8 

:i88i» 

Mar.  22 

18958 

Apr.    5 

19071 

Apr.  20 

19196 

May    10 

19903 

May    24 

19SM 

June    7 

19527 
18765 

Jane  21 
July   12 

19906 
10U34 

20»2 
S0467 

July  26 
Aug.    9 
Ang.  25  1 
Sept.  13 

3)648 

20747 

20953 

21008 
21319 
21515 
21003 


Sept. 

27 

Oct. 

11 

Oct. 

i 
25i 

Nov. 
Nov. 
Dec. 
Dec. 

•i 

22l 
13 
20l 

1 

ai^ 

J 

5 

g 

S 

g 

,j 

H 

1 

1 

Decided, 

milky. 

Distinct, 

Cons. 

0.70 

Blight, 

0.70 

mUky. 

msty. 

DlsUnct, 

Cons., 

0.40 

milky. 

rusty. 

Distinct, 

milky. 

Distinct, 

Heavy. 

1.00 

Blight. 

0.75 

milky. 

DUtlnct, 

Cons  , 

0.70 

milky. 

rusty. 

Decided. 

Cons., 
floe. 

0.60 

V.  slight. 

Slight. 

0.63 

milky. 

Distinct, 

Cons., 

0.80 

milky. 

rusty. 

DUtlnct, 

Cons., 

1.20 

milky. 

rusty. 

DUtlnct. 

Cons., 
floe. 

1.30 

Decided. 

Cons. 

1.15 

Distinct, 

Cons. 

1.45 

milky. 

DUtlnct. 

Cons. 

1.20 

Decided. 
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. 

DUtlnct. 

Cons. 

0.60 

DUtlnct, 

Cons., 

milky. 

rusty. 

1.20 

DUtlnct, 

milky. 

Distinct. 

Blight. 

0.42 
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0.53 

milky. 

DUtlnct, 
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0.50 

milky. 

Decided. 

Cons. 

0.61 

Decided.    Heavy. 

0.60 

Decided.    Heavy. 

0.4U 
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Heavy. 

0.60 

1 


15.80 

18.20 

13.60 

16.20 

12.10 

11.10 

10.70 

10.00 

9.40 

9.80 

10.10 

11.80 
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9.00 
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12.20 
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8.60 

9.60 
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.0088 
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I 
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o 

1 
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4.9 
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.47 
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.82 

.40 

.39 

.63 
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.40 
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.45 
.37 
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.79 
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.45 

3.4 

.31 

3.8 
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.32 
.36 
.40 

4.4 
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.5000 

.3700 

.2400 

.7600 

.2200 

.2900 

.1400 

.2100 

.1600 

.1200 

.3000 

.2200 
.1750 

.2050 
.2300 
.3300 

.2900 
.4500 

.1250 

.1850 

.1750 
.1050 
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.2160 


Averages  by  Years, 
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^ 
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1S95 

_ 

- 
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13.S8 
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,0000 

.44 

.2217 

_ 

1S0« 

^ 

* 

0.52 

11.60 

.0<JSO 

.0099 

.51 

I.00fi9 

.0001 

.40 

.3«B4 

* 

im» 

~ 

" 

0.T6 

11.12 

.0090  .Olio 

.53 

00« 

.0001 

.44 

.26H 

*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analysU  for  that  month  has  been 
used  In  mabJQg  the  jit'erBgO' 

Note  to  analyses  of  1897 :  Odor  of  Nos.  18609,  18819,  18958  and  19071,  faintly  mouldy;  of  No.  21819. 
distinctly  unpleaaant;  of  the  others,  none.  A  faintly  mouldy  or  earthy  odor  was  developed  tn  Mmi«  of 
the  samplea  on  heating. The  samples  were  collected  from  a  faucet  at  the  pamplog  station. 
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BEADING. 

Microscopical  ExamincUion  of  Water  from  the  FiUer-galUry  of  the  Reading 

WaUr  Works. 

[NTamber  of  organisms  per  cubic  centiaieter.] 
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fl,00O 
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,,D» 

I.IWJ 

B,m  H,De9  f,I» 

Microscopical  Examinalion  of  Water  from  the  Fitter-gallery  of  the  Reading 
Water  Works  —  Concluded. 

[Number  of  organisms  per  cable  centimeter.] 
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READING. 

1/  Examination  of  Water  from  Beadifig  FiUer-gaUery  after  passing  through 

the  Mechanical  Filler t^ 

Parti  |i«»  109,000.] 
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lere  more  than  one  sample  waa  collected  In  a  month,  the  mean  analysis  for  that  month  has  baen 
laking  the  average. 

,  none. The  samples  were  collected  from  the  weir,  over  which  the  filtered  water  passes  on 

ice  to  the  storage  tank  at  the  pumping  station. 
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BEV£BE. 

Water  Supply  op  Revere  and  Winthrop. — Revere  Watbeb 

Company. 

Chemical  ExamincUion  of  Water  from  the  Wells  of  the  Revere  Water  Company 

at  Revere, 

[Parte  per  100,000.] 
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Averages  by  Years, 
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NoTC  to  analyaea  of  1807:  Odor,  none.- 
log  aUttoD. 


-The  aaroplea  were  collected  from  ft  faneet  at  the  | 
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^emieal  Examination  of  Water  from  Tubular  Wells 
at  Vliftoridale^  Saufjus, 

[PiirUp«r  100,000.  J 


REVEBE. 

of  the  Bevere  Water  Company 


1 

1 

AfFlUKAKCX. 
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Averages  by  Tears. 
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NoTS  to  ftDftlyses  of  1807 :  Odor,  none. The  samples  were  collected  from  faocets  In  Revere  and 

ugoB,  supplied  wholly  from  the  Saugns  wells. 


Water  Supply  of  Rockland. 

(See  Abington,) 
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STATE  BOARD  OF  BEAUSL        "PiikDoe. 


Water  Supply  of  Rocsroasj^ 

Ch^nical  Ezumin/rUum  of  WaUr  frvm  Capi  Fond.  2irocMr. 
4p*ruperlK;UK/ 
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.  —  ZU 


MicT'jScopical  L'xatninalion  of  M'lUer  Jrorn  Cape  Pond.  Boc'*:y:rl, 

^Number  of  orgaDiama  per  cubic  eenUmeter.j 
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BOC^KFOBT. 

croscopical  Examination  of  WaJLtrfrcrm  Cape  Pond^  Bockport  —  Concluded. 

[Nnmber  of  organlims  per  cable  eentimeter.] 
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Water  Supply  op  Butland. 
Chemical  Examination  of  Water  from  Muschopauge  Lake,  Butland. 

[ParU  per  100,000.] 
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ho  organism  JHnobryon  was  found  in  the  eamplee  eoUectod  in  Febroary,  If areli  tad  lf«3r,thf 
and  in  each  aaapie  being  192, 544  and  1  per  cubic  centimeter,  reepeclively. 
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HoTVto  i»iftlyii«fl  <tt  1997:  Odor.  TeB«Util«. — -Not.  IRSeO,  18827,  fS722  aod  21729 
f!roi»  ft  fsticct  Bt  tbe  pumplDg  ■Utiuti ;  the  oibort.  from  the  Inko. 
FOT  monlhij  rtoord  of  bftlibt  of  «PAt«r  to  th\*  Inke,  *««  pttge  293. 
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4cal  Examinalion  of  Water  from  Wenham  Lake,  in  Beverly  and  Wenham. 

[NTamber  of  organlsma  per  cable  centimeter.] 
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Microscopical  Examination  of  Water  from  Longham  Brook  Reservoir^  in 

and  W&iiham. 

[If ninbtr  of  organltmi  per  cubk  ceoUmeter.J 
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SALEM. 

Microscopical  Examination  of  Water  from  Longham  Brook  Reservoir^  in  Beverly 
and  Wenham —  Concluded. 

[NTamber  of  orgaDiims  per  cable  centimeter.] 
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Table  showing  Heights  of  Water  in  Wenham  Lake  on  the  First  of  Each  Month  in  1897. 

[Nora. ~ High-water  mark  is  90.17  feet.] 
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Water  Supply  op  Saugus. 
(See  Lynn,) 

Water  Supply  op  Sharon. 
Chemical  Examination  of  Water  from  the  Well  of  the  Sharon  Water  Works. 

[Paru  per  100,000.] 


c 
S. 

1 

E 

AFrBAmAHOB, 

a  1 

if 

AjmOHlA. 

S 

A* 

1 
s 

^ 
S 

1 

1 

11 

hi 

1 

^ 

§ 

i 

^ 

s 

i^ 

< 

i 

i 

a? 

rf 
S 

1 

3mu 

KOM. 

«^ 

.01 

0.«) 

.0000 

,0004 

i.oa 

.1000 

ii 

.0000 

.00 

t*i 

.OOfiO 

Odor,  noo0. Tbe  §tuaph  wa  eoJJeeted  trom  a  faucet  at  the  pumpVuf^  «\iii\oTi«'wYi\\«'pum\\ixv 


294 


STATE  BOARD  OF  HEALTH,         [Pub,  Due, 


SHEFFIELB, 

Water  SuprLY   of   SnEFjFiELo.  —  Sheffield  Watee  Compaxy. 

Population  in  1895^  1,897.  The  works  are  owned  by  the  Shef- 
field Walter  Cunipaoy,  and  were  completed  in  October,  1897,  The 
sources  of  supply  are  two  small  reservoirs  about  a  mile  and  a  half 
north-east  of  the  village  of  SheflSeld.  The  upper  reservoir  is  located 
oil  a  small  brook  fed  principally  h^^  spriDgs.  The  lower  reser^^oir 
is  fed  by  a  large  spring  od  a  hillside.  Water  is  supplied  to  the 
town  by  gravity.     Service  pipes  are  of  galvanized  iron. 

The  advice  of  the  State  Board  of  Health  to  the  Sheffield  Water 
Company,  with  reference  to  the  use  of  these  sources  for  the  supply 
of  the  town>  may  be  found  on  pages  39  and  40  of  the  annual  repot 
for  the  year  1896^  and  on  page  46  of  the  annual  report  for  the  ye 
1895. 


Chemicai  Examination  of  Water  front  the  Spring  or  Lower  Reservoir  of 
Sheffield  Water  Company, 

[Parti  per  100,000.} 
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Odor,  nous.'— The  ismpJe  wu  colltHoted  from  the  nwerrolr. 
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Chemical  Examination  of  Water  from  the  Upper  Jicaervoir  of  the  Sheffield  Water 

Company. 

[I'arU  per  100,000.] 
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Odor,  ffttotly  Mrthf . — -  Thflaomple  v««  collnst«d  from  tfa*  r«Mrfolr. 
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SHEFFIELD, 

Chimical  ExamincUion  of  Water  from  a  Faucet  in  Sheffield^  supplied  froni  the 
Works  of  the  Sheffield  Water  Company* 

[Partfl  imi  lf)0,000.| 
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Odor,  fatDtJy  esfthj. 

Massachusetts  Reformatory  Prison  for  Women,  SnERBORN. 
The  advice  of  the  State  Board  of  Health  to  the  Supenntendent  of 
the  MaBsachusetts  Reformatory  Prison  for  Women,  relative  to  the 
quality  of  the  water  supplied  to  that  institution,  may  be  found  on 
pages  27  and  28  of  this  volume.  The  results  of  analyses  of  samples 
of  water  collected  from  Waoshakum  Pond,  the  source  of  water 
supply  of  the  prison,  are  given  in  the  following  table  ;  — 


Chemical  Examination  of  Water  from  Waushakum  Pond* 

[Fani  per  100,000.] 
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Odor«  fniiilljf  v«g«lab|e,  bccomlUff  dl«aiiclly  vegelable  on  heating.  <—^  The  firal  Mumple  wu  oollfscted 
from  tb«  taJlerly  «ld«  of  tlie  |»oijd»  D«&r  thv  point  from  whlcti  the  wnier  iuppty  for  the  ReforniAtory 
PrliiOD  for  Women  (■  taken;  the  toooadt  from  lh«  tontberly  aide  uf  iti«  pond,  nenr  «  imrgo  plcok  groaDd, 
And  aljoat  dUO  fael*  from  tho  polDl  from  which  wiitflr  i»  dr«wa  for  tha  luppijr  of  the  prliflOD* 

Microscopical  ExamincUion. 

S'o.  20f9fi.  HUiummetHSt  J*t«riOftelta,  72\  2raficut(t,2;  TuhaUnria.l^.  C f maopby c»m^  Anahagna, 
A;  Cutlo9phiMrium^%;  Mi<r(K^»ti$,M.    A\gm,  liaphtdinm,^,    lotu^oriA,  Dintdfryvn^  d.    Total,  7S. 

DTo.'JMM.  OlA\omAcetB,JitUriontlia,Z2]  MehairQtU;  A^artoifa,  2;  S^nfdra,i;  TahetlariatU, 
Of&Btff^bjcmmt  Antibi%na,  6;  Cftlotphnrmrn,  0-  Algn,  Protococcutt  6;  fiafhidiumt  9>  IafU«orli| 
2V«i£A#iomoiia#,  ri»    Vermoi,  ^/>toncAft'2»  3.    Cni»taceS|  Cgclopt,  pr.    Total,  00. 
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SOUTH  BRIDGE. 

Chemical  Examination  of  Water  from  Olover  Spring,  Soulhbridge, 

[ParU  p«r  100,000.] 
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Odor,  faintly  earthy. The  lample  waa  eoUeeted  from  a  faocet  In  Soathbridge,  sopplled  with  water 

<vom  Glover  Spring.    Thia  spring  !■  need  aa  a  aonroe  of  supply  for  several  families. 


Water  Supply  of  South  Hadley  Falls  Fibe  District, 
South  Hadley. 

Chemical  Examination  of  Water  from  a  Faucet,  supplied  from  the  South  Hadley 

Water  Works. 

[Paru  per  100,000.] 
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Odor  of  the  last  mmple,  none;  of  the  others,  faintly  vegetable. The  first  sample  was  collected 

from  Bnttery  Brook  Reservoir;  the  remaining  samples  were  ooUected  from  a  faneet  In  South  Hadley, 
and  represent  a  mixture  of  water  from  the  Buttery  Brook  and  Leaping  Well  Reservoirs. 
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SPBINGFIEJLD. 

Chemical  ExamincUum  of  Water  from  Ludlow  Reservoir, 

[Parts  per  100,000.] 
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*  TbeM  analyses  were  made  by  Prof.  William  R.  Nichols,  for  the  city  of  Springfield,  from  samples 
oolleeted  abont  once  a  week,  between  July  1, 1876,  and  Sept.  80, 1877. 

t  Jane  to  December.  %  JftQQftry  to  September.  §  May  to  December. 

XOTS  to  analyses  of  180T :  Odor,  distinctly  vegetable  and  mouldy  or  grassy.    The  iron  was  deter* 

mined  In  nine  samples,  the  average  amount  in  parts  per  100,000  being  .0176. The  samples  w«tre  coU 

l«etcd  from  the  resenroir,  near  the  surface.    Fur  monthly  record  of  height  of  water,  see  page  306. 
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SPRINGFIELD.  I 

Microscopical  Examination  of  Water  from  Ludlow  Reservoir, 

[Namber  of  organisms  per  oablo  oentimeter.] 


iBtT. 

Suu 

Feb 

Hmr. 

Apr. 

Hjij. 

iaiie. ' 

Jalr. 

Am. 

flepL 

0.. 

M0f, 

Dk 

Bfty  of  eximlnaUoa, « 

m 

n 

IJS 

14 

a 

8 

« 

ti 

g 

. 

ft 

1 

Number  of  faniple 

tBsae 

lUio 

liT4] 

tMOS 

lOlll 

lli3» 

t»r4ft200^, 

1        1 

20886 

Kmnumkm 

PL  A  NTS. 

Diatom  aoeo,       ^      .      .      . 

Its 

t! 

ISO 

in 

3t@ 

lit 

ia' 

• 

lit 

tie 

•1 

li 

AiiedaneHm,         .        .        «        , 
FriifftlnriA,    >       .        «       *        » 

Mei-ldiont      .       «        .        ,       * 
BTDfidm,       ..... 

£3 

0 
38 

Si 

S4 

n 

124 
0 
0 

la^ 

40  1 

U 
AS 
42 

14 

8 
0 

0 

B 
0 
112 
0 
B 

2 

Sft 

0 

ft 

42 

12 
14 

0 

1 

m 

4 

3S 

OyanophFcesSi  *      «      ^      . 

0 

0 

1 

10 

18 

tm 

40 

%m 

i,ftn 

t,tsa  411 

tl 

AniibiBiia,     t        .        *        1        .  ; 
CiMhroej^ttbt       »       .       «       . 
CcEloapbBrlDai,   *       .       .       . 

0 

0 

0 
0 

1 
1 

IS 

4 
0 
U 

0 

4 
8 

U4«4i 
le 

1.6«« 

4^      al  u 

0<        4'      4 

■ 

Algee,      ...... 

ISO 

10 

t 

13 

lOfl 

FO 

14 

lot 

M 

•I 

IB 

1 

06 

s 

3 

4 

1«9 

40 

n 

fifl 

-1  ■• 

11 

V 

ANIMALS* 

Bhlzopoda, 

1 

D 

0 

a 

0 

0 

0 

0 

i 

1 

1 

iQfUaorlap      .      ,       .       .      . 

«(t 

» 

m 

St 

13 

4 

ft 

t 

•! « 

It 

n 

Dlnobryon^  .       >       *        .        .  ' 
TrschulDiQoimfl,  . 

40 
ft 

0 

&&1 

0 

t 

SI 

1 

0 

0 

0 

0 
0 

0 
0 

XI 
14 

i 

i 

11 

• 

Vermes * 

1 

4 

0 

1 

Q 

a 

< 

4 

a 

t 

4 

1 

Crustacea 

PP, 

0 

0 

1 

0 

,   P'- 

pr. 

C 

• 

' 

S 

i 

Mi*cftlamotit,  Zo^tjloiii,    . 

IM 

« 

IQ 

to 

40 

0  ' 

ft 

w 

t<^'  i 

10^    IV 

TtyTAh,  ..*... 

43S 

SOT 

TM 

287 

tm 

aj«8^ 

Ti 

3,171 

t.>mi,sM 

1~ 

TI3 

:No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


301 


SPRIXGFIELU. 

Chemical  Examination  of  Water  fi-ofn  Ludlow  Reservoir^  eoUeeted  near  the 

Bottom. 

[Pftrli  por  lfX>,000.] 
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flOll«ei*4  irom  th«  rsMrvoir,  near  the  boilom. 

Microfcopical  Examination  of  Water  from  Ludlow  Reservoir^  collected  near  (he 

Bottom. 
(N^umber  of  orfmntsioi  per  etlMc  centlmf  ter.] 
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SPRINGFIELn, 

Micrmcopical  Examination  of  Water  from  Ludlow  Eeservoir,  eotkcUd  near  Ik 

Bottom  —  Coeclmied, 

[Number  of  orgnnUmv  t><!'T  en  bio  oeull  meter.] 
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Chemical  Examination  of  Water  from  Chapin  Pond^  Ludlow. 
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spRmGnELi>. 
Miermcopical  Examination  of  Wat  ft  from  Chapin  Pond,  Ludlow. 

[Xumb«r  of  orifanlKinB  per  eublc  centimeter.] 
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Chemical  Examination  of  Water  from  Loon  Pond^  Sprin^tld, 

[PttrUperlOO.000,] 
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SPRINGFIELD. 

Microscopical  Examination  of  Water  from  Loon  Pond^  Springfield, 

[fVnmber  of  orgAtiUEDi  per  coble  eeotlraetor,] 
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SPBINGFrELD. 

Table  showing  Heighis  of  Water  in  Ludlow  Reservoir  on  the  First  of  Each  Month 

in  1897. 


NOTB.- 

-Height  of  rollway,  28.1  feet  above  bottom  of  reaervolr. 
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Company. 

Chemical  Examination  of  Water  from  Lake  Averic,  Stockbridge. 
[Parta  per  100,000.] 


1 

EVAHJgA- 

AMM0KI4.                1 

, 

Kitiooan 

JkB 

1 

1 

1 

1 

1 

"1 
1 

i 

i 

'l 

!  1 

1 

j 

=i 

j 

^mU 

t9»T.  1 

Ju.  t^ 

V,«]tght 

V.ellfflit. 

.90 

B.m 

1*4*! 

.0014 

.0172 

.OlM 

.0020 

M 

.ooa<> 

.0000 

,tfi 

x^mo 

1 

Blight. 

eiigfat. 

.12 

e.£0 

2.ao 

.OOn-WmLoSM 

.0170 

ao 

.OC^  ,0000 

.40 

^mi 

Apr.    6[ 

V.iHght, 

V.illgbt. 

.08 

4.10 

o.««> 

,0000 

mn 

.0122 

.OOM 

.«] 

.OOdO.OOOO 

.06 

^HDt 

May  10 
Jdii«32 

V..Hihl. 

Sllghl. 

.U 

6.«a 

1.20 

.0003 

.0124 

.0112 

.0012 

.00 

.0180  .0000 

*ai 

^«6l 

Nooe. 

V.illgbl. 

.11 

6,00 

l.frS 

.0000 

,0100 

.0094 

.0013 

.Ofi 

.0080 

.0000 

.27 

Toass 

July  21 

V.ellght. 

V.  alight. 

.IT 

6.T& 

K2£ 

.0000 

.0194 

.0100 

.0028 

-00' 

.0090 

.0000 

.38 

-mu 

Aug.   9 

V.allgbt. 

V.aMght. 

.U 

«,eo 

1.^ 

.0011 

.OlM 

.0134 

.0021 

.04 

.OOOQ 

.0000 

.35 

^08M 

Sei^l.^ 

V.eUghL 

V.eltghl. 

as 

0.40 

- 

.0030 

.0184 

,0130 

.0064 

.10 

.0000 

.0000 

.34  1 

mm 

Oct.  27 

None. 

T.aUght. 

.li 

Q.|« 

i.aB 

.0032. 

.oioo' 

.0182 

.0008 

.00 

.0060 

.0000 

.30 

mm 

H1IV.S4 

NOE». 

Slight. 

.30 

1  a.7* 

1.70 

.0020 

.0300 

.ona 

.0024 

.11 

.0030 

.0000 

.31 

flMI 

°*» 

ettght. 

V.  alight. 

.13 

6.^ 

1.60 

.0094 

.0138. 

.om 

.0018 

.00 

.0000 

.0000 

.30 

Averages  by 

Tears. 

- 

1808 

- 

- 

.00 

0.16 

1.46 

.0002 

.0105 

.0137 

.0028 

!- 

1       ll 

.00671.0020' .20 

4.1 

- 

1808 

- 

- 

.14 

0.40 

1.43 

.0000 

.0100 

.0100 

.0080 

.09 

.0036'  0001  1.29 

4.8 

- 

1897 

- 

- 

.17 

0.10* 

1.48 

1 

.0018 

.0103 

.0154 

.0030 

i.0, 

.0039!. 0000  .28 

1          II 

4.8 

•  Ezeloeive  of  No.  20001. 
Note  to  aaalyaea  of  1807:   Odor  of  the  aecond  eample,  decidedly  fishy  and  oily;   of  the  othera, 
faintly  vafatable,  beeomlng  aometlmea  atronger  on  heating.— No.  19551  waa  collected  Ctoux  %  la.'OAftVVDk 
ttaa  fUteg^t  •ad  the  other  M*apJe&  from  the  Uke, 
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STOCKBBIBGE. 

MicroscopiccU  Examination  of  Water  from  Lake  Averie^  Stoctbridge. 

[Namber  of  orsanisms  per  eablo  eentlmeter.] 
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STOCKBRTDGE. 

temical  Examination  of  Water  from  Beservoir  of  the  Stoehbridge  Waier  Company, 

[Parti  per  100,000.] 
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•  ExolQsive  of  Nm.  18826  and  20005. 

Odor,  generally  none,  oeeailonally  faintly  vegetable. -^  The  eamplei  were  ooUected  from  the 
inroir  on  Bear  Mountain. 


SWAMPSCOTT. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Swamp- 
)tt,  relative  to  certain  plans  for  supplying  the  town  with  water, 
ly  be  found  on  pages  42  to  45  of  this  volume.  The  sources  of 
pply  under  consideration  were  those  controlled  and  operated  by 
3  Marblehead  Water  Company  in  Swarapscott,  the  town  of  Marble- 
ad,  the  city  of  Lynn  and  the  Metropolitan  Water  Board.  The 
jults  of  the  analyses  of  samples  of  water  from  the  first  three 
urces  may  be  found  under  Swampscott,  Marblehead  and  Lynn, 
3pectively. 
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swampscott. 
Water  Supply  of  Swampscott  and  Nahant.  —  Marblehead 
Water  Company. 

Chemical  Examination  of  Water  from  the  WeUs  of  the  Marblehead  Water  Comparm 

Swampscott. 

[Parts  per  100,000.] 
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*  Where  more  than  one  lample  was  collected  in  a  month,  the  mean  analyals  for  that  moDth  bM  been 
nsed  in  making  the  average. 

Note  to  analyses  of  1897 :  Odor,  none. Nos.  18685,  19170,  19824,  19986  and  21464  wen  eoUeelad 

from  a  faacet  in  the  town ;  the  others  from  a  faucet  at  the  pumping  station. 
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SWAMPSCOTT. 

Comical  Examination  of  Water  from  the  Main  Brook  flotoing  through  Thompson 

Meadow^  Swampscott. 

[Parti  per  100,000.] 
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*  Where  more  than  one  Munple  was  collected  in  a  month,  the  mean  analytU  for  that  month  hat  been 
'(■ed  in  maUng  the  average. 
t  ExcloalTe  of  No.  10361. 

Odor,  generally  faintly  ▼egetable,  becoming  itronger  on  heating.— —The  samplee  were  collected 
''otn  the  brook,  at  head  of  Thompeon  Meadow. 


Chemical  Examination  of  Water  from  a  Brook  which  flows  near  the  Tubular  Wells 
in  Thompson  Meadow^  Swampscott. 

[ParU  per  100,000.] 
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Odor  of  the  first  lample,  dittinctly  vegetable;  the  odor  wai  not  determined  in  the  other  eample. 
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SWAMPSCOTT. 

Chemictii  Examinatum  of  Water  from  Tubular  WdU  ai  tke  Samtkeriy  End 
I^ompsan  Muuhw  in  8wamp$ooU  and  Salem. 

[Pteta  POT  MMOt.] 
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TAUNTON- 


Water  Supply  of  Taunton. 

Chemical  EzamincUion  of  Water  from  AsmwonipseU  Pond^  LakevUU* 

[ParU  per  1 00,000 ;] 
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.0021.0000' 

.a 

O.T 

m 

1106 

^ 

_ 

.36 

8.34 

1.64 

.0006 

,0186 

.0157 

.0028 

.68 

.0013  .DOOo; 

.50 

O.T 

m 

]«8 

. 

. 

.38 

8.68 

1.47 

.OUOB 

.0170 

.0160 

.0010 

.64 

.0083,. 0000 

.62 

0.9 

* 

* 

- 

M 

8.60 

1.67 

.0011 

.0206 

.0177 

.00391 

.57 

.00271.0000 

.53 

0*f 

KoTB  t4>  aiulyfea  of  1807 :  Odor,  gooorally  vegetable;  Id  Pobriutry,  Mftreh  Aod  April,  fithy  aod  odJy* 
-  The  •smplss  won  collMled  Uom  the  pond,  wX  Mm  loUikQ  of  the  TAUDton  Wotsr  Worki, 


Microscopical  Examinalion  of  Water  from  AssawompseU  Fond^  LakevilU* 

[Number  of  orgaDliimB  per  cubic  e«DliiDeter*] 


I(lt7. 

IMIIM. 

J«». 

Ffi. 

U«r. 

Apr. 

JfUDC. 

Jqni,' Jtiiy. 

Aug. 

Oct. 

Ctet. 

Sot, 

JftA. 

Bty  of  csftmtiimtloo. 

2B 

24 

27 

80 

1 

28 

28 

u 

4 

27 

33 

8 

Komber  of  Micopltf, 

18850 

18580 

18800 

10141 

18(888 

19538 

1M18 

^0253 

20654 

30908 

aii823 

21781 

PLAN-ra. 

1 

Di&toDiaceee»    ..... 

40 

ti 

111 

to 

tn 

m 

»l 

SS 

8f 

IS 

88 

44    ^ 

j\«t«f1ofielltt,     .... 
FrmgllftrU,         .... 
M«lo«lr>, 

0 
0 
0 

17 
0 
0 

104 
0 
6 

0 

0 
10 

11 
0 

160 

06 

8 

132 

0 

u 

152 

0 
64 

0 

0 

80 

0 
0 
0 

4 

0 
5 

15 
5 

0 

Oyanophjcem,  ADabicDa, 

0 

0 

Q 

0 

m 

4 

0 

Q 

a 

O 

D 

0 

Alff8D,  Protoco«<ut«     . 

0 

0 

8 

s 

t 

' 

0 

0 

8 

\ 

I 

0 

0 
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TAimrox, 

Microscopical  Examination  of  Water  froni  A$sawomp$ett  Pond^  LakeviUe  — 

Concluded. 

[Xi]mb«r  of  orgvBlacnfl  p«r  Odble  eon  timet  er.] 


1S»7.                                                   tm^M 

Jan. 

F«b. 

Mar 

Apr. 

June 

Jane 

JiOy. 

A«g, 

Oct 

Oct. 

Nov. 

J«« 

Bliiaiopoda,       .... 

Infusoria,  .       >       .       .       . 

DloabryoD^        .... 
UrogleoA, 

Vermes,  Annrea, 

Oruatacea,  Cjctopa. . 

r 

5 

0 

0 

0 

0 

a 

a 

0 

4 

510 
12 
0 
0 

0 
04 
U 
0 
0 

0 

t 

0 

0 

0 
B 

0 

1 

D 
0 

0 

0 

0 

8 

0 
0 

0 

pr. 

0 

1 

0 

0 

a 

0 

1 

0 

t 

'  1 
0 

0 
0 

0 

19 

IS 
0 

1 

pf. 

9 

V 

IT 

0 

0 

1 

Mttcethne^iig,  EodglceA^ 

u 

B 

40 

BO 

40 

eo 

m 

10 

,0 

1 

s 

0 

Total,      .      .      ,      .       • 

47 

m 

AM 

ISO 

4(93 

2M 

370 

91 

00 

10 

M 

n 

Chemical  Examination  of  Water  from  Elder^s  Pond,  Lakevilh. 

[Parte  per  100,000.] 


£ 

1 

JlJ'FltAIAllOC. 

J1MAIDC7E  on 

Etapoba- 
Tiojr. 

AmioiiiA. 

HlTKOoan 

A4 

1 

! 

s 

1 

1 

1 

d 

Alburaliiald. 

1 

1 

1 

1 

1 

S 
1 

§ 

^ 
t* 

1 

1 

r 

i 

5 

1 

9a 

35 

2 

1S»7. 

llOftT 

Jan.   26 

V,  ■light. 

V.illtfht. 

.Ot 

1.96 

1.06 

.0012 

.0086 

Lo076 

.0010 

.88 

.0000 

.OOOQ 

*U 

ifloao 

Feb.   2S 

V.ellRht. 

V.flllRht. 

.OS 

2.3d 

1.36 

.0008 

.0l6«i.016O 

.00l« 

.63 

.0000 

.OOOQ 

1.11 

lUTO 

Mkt.  94 

V.»lt4fht. 

¥.Bltk;ht. 

.10 

2.70 

1.36 

.0008 

.OUa  .0142 

.000« 

.61 

.0000 

.0000 

.18 

19140 

Apr.  29 

V.fthtfht. 

V.i.lt^hl. 

.oa 

2.36 

0.80 

.0012 

.0148  .0122 

.0026 

.61 

.0000 

.0000 

.ft 

19330 

May    2T 

V.^Usjht. 

Bllifhi. 

.10 

2.Q& 

0.76 

.0010 

.0194  .0178 

.0018 

.60 

.0090 

.0000 

.80 

19540 

June  ^1  1  V.^^Mht. 

V.«Miht. 

.04  1 

2.00 

1.36 

.0004 

.0148  .0184 

.0014 

.61 

.0020 

.0000 

.IS 

tWl9 

July   -ifl     V.illffht. 

V.tliulit. 

.07 

2.46 

Q,m 

.0018 

.0144  .0184 

.0010 

.SO 

1.0100 

.0000 

*26 

flOSM 

A«»,  23 

V.nllglii. 

V.all^bt. 

.04 

2.90 

1.10 

.0006 

.0160 

.0118 

.OOM 

.88 

.OOflO 

.0000 

.10 

S0666 

8«pt.  27 

srighi. 

V.ilii;bt. 

.10 

2.80 

1.30 

.0008 

.0100 

.0142 

*0018 

.08 

Loooo 

.000<^  .26 

90QM 

Oct.   Ih 

V.Blttfbt, 

V.iUtfhl, 

.07 

3.20 

1.10 

.0012 

.mm 

.0168 

.0004 

.87 

.0160 

.00001  .36 

stasi 

Kov.  23 

Nod*. 

V.«ll(fbt. 

.10 

2.80 

1^06 

.0048 

.mm 

.0188 

.OOQO 

.87 

.0080 

•OOOQ  .22 

aim 

Dee.  80 

V.»Jljbt. 

Bllgbl. 

.OA 

3.40 

l.C^ 

.0012 

.0162 

.0160 

.0001 

.81 

.OMO 

.00001.18 

Averages  by  Tears, 


2.82 
2.67 
2.70 
3.01 


O.M 
O.Ofl 
0.98 
1.00 


OQOt 
,0006 
,0013 


,01351.0120.0016 


,0161 
,0109 


0143  .0018 
.0139. 0030 


01641 .01421 .0012  1.63 


.0016 
.0018 
.0017 


,17  8.4 

M  0.6 

n  0.6 

.»  0.8 


NOTV  to  «Daf  yeee  of  189* :  Odor«  ve^tiible. Tbe  eamplefl  were  collected  from  Uke  irand.  nmr  thm 

gMle-bou§9  of  the  TiuDtoQ  Water  Workt. 
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TISBURY. 

Water  Supply  op  Tisbury.  —  Vineyard  Haven  Water 

C!OMPANY. 

Chemical  Examination  of  Water  from  the  Filter-gallery  at  Tashmoo  Spring. 

[Parte  per  100,000.] 


'^  " 

1 

1 

Ahmoiu. 

1 

1 

1 

1 

1 

si 

i 

I'i 

1 

1 

1 

1^ 

1 

1 

1M7.   ' 

19910 

JuJjM, 

None. 

NoDdt 

.00 

4.M 

.0004 

.OQOfl 

.M 

.0100 

,0000 

.00 

«.« 

.0000 

Odor,  none. The  Mmple  wu  colleeted  from  •  faaoet  at  the  pumping  ttetion,  while  pamplng. 

Water  Supply  of  Uxbridge. 

Chemical  Examination  of  Water  from  a  Faucet  in  Uxbridge  mpplied  from  the 
Uxbridge  Water  Works, 

[Parte  per  100,000.] 


j 

1 

ArpuK4jidx. 

^1 

AM 

1 

B3 

J 

1  f 

1 

1 

1 

1^ 

< 

i 

^ 

1 

SKEBlj 

IMT. 

Hoae. 

None, 

.00 

tM 

.OOIB 

.0010 

.IT 

.0020 

.0000 

.00 

0.« 

.0000 

Odor,  none. The  eample  waa  eoUected  from  a  faucet  in  the  town. 

^Vater  Supply  op  Wakefield  and  Stoneham.  —  Wakefield 

Water  Company. 

Chemical  Examination  of  Water  from  Crystal  Lake,  Wakefield. 

[Parti  per  100,000.] 


1   ; 

AFrCAUIWE, 

TIOM. 

Amm<xia, 

i 

NiTBoen 

5 

f 

1 

1 

r 

i 

Albnmlinlil.     ] 

^ 

1 

1 

1 

t 

i^ 

1 

wm 

Mar.     1 

V^illfhU 

S!liht. 

.01 

4.05 

1.40 

.0030 

.Oils 

.0108 

-0010 

.TS 

.0130 

.0006 

.M 

o.g 

nm 

Jdh    % 

T^eltght. 

V.elLghlJ 

.33 

4,4a 

1.40 

,0014 

.0160 

SU% 

.0013 

.© 

.OOflO 

.0001 

.27 

I.I 

mm 

ifpt.   i 

V.eliiht. 

gjisht. 

.» 

i,n 

1,1A 

,0000 

.0126 

Mtt 

.0000 

.SI 

.0090 

,0000 

.38 

2,3 

fijn 

Dm.    a 

T,allibt 

V^ellghl. 

.30 

4,6« 

1.40 

.0096 

.oao2 

s\m 

-0032 

.TB 

.OOiO 

.0002 

l« 

3.1 

v.. 
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WAIiTHAM. 

Wateb  Supply  op  Waltham. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Waltham, 
in  regard  to  the  quality  of  the  water  supply  of  the  city,  may  be 
found  on  pages  45  to  47  of  this  volume. 


€^mical  Examination  of  Wdier  from  the  Well  and  Filter-gallery  of  the  WaUham 

WaUr  Works. 

[ParU  p«r  100,000.] 


u 
o 

1 

ArPft4UL|iqc« 

1 

ll 
1 

'    A||«Ci|tl4.    1 

6 

Ai 

1 

a 

1^ 

i 

q 

1 

g  1 

1 

1 

^ 

^ 

3 

J 

S 

1 

iim 

NOM. 

V.iUfht. 

.oa 

T*»fi 

.0013 

.00&4 

M 

.02CO 

.0000 

.03 

S.3 

.0130 

lldifi 

Feb,  n  1 

NOM.        1 

N'oa^, 

.m 

«,«0 

.003-1 

.ooas 

.67 

.0290 

.0000 

.Q& 

i.3 

.0100 

wns 

mmc.U 

NOEI«, 

N<}D«, 

.01 

0,60 

*0D1S 

.OOM 

M 

.0250 

.000*1 

.o» 

a.  3 

pOIOO 

nwt 

Apr.  36 

{7oi». 

NOD«. 

.o« 

«.M 

.0013 

,0023 

.U 

.0180 

*000l 

.04 

S.fi 

.0060 

m^ 

If  my  n  1 

Kope* 

HOQ«. 

.09  1 

0.SO 

.ooeo 

.0016 

*« 

,0360 

,0000 

.06 

3.B 

.0100 

mm 

JUD*  10  1 

Nooa. 

V.iiisbc. 

.01 

7.10 

.0012 

.00S4 

.ea 

.O&SO 

*oooo , 

.03 

S.3 

mn 

J»«91 

inum  la 

Hont. 

V.illflit 

«0fi 

T.70 

.0040 

.0018 

.» 

.0^ 

.0000 

.01  1 

4.0 

.0300 

1»«^ 

Jalf  31 

KOM. 

V.tHKhl. 

«M 

T.ao 

.oofid 

.0(^ 

M 

.oaoo 

.0000 

.06 

S.4 

.0130 

2013T 

Aug.  IB  1 

Noii«* 

STodfl. 

*0« 

T.ftO 

.0034 

.0034 

.50 

.OIBO 

.0000 

-tl 

3.5 

.0100 

to«oa 

8«pt,a3 

NOD«. 

Nonfl. 

.or 

T.60 

.0040 

,0OSft 

.63 

.0100 

.0000 

jn 

4.4 

.om 

»Oyii|oet,  ao 

H'ODB. 

Vttlght. 

.10 

fl.eo 

.0030 

.0021  1 

.60 

.0350 

.0000 

M 

a.  4 

.Olio 

*12TO 

Not.  n 

y.iiighi. 

Sdcbt. 

.00 

8.30 

.0046 

.OO&I 

.5B 

.0100 

.0000 

M 

4.« 

.oow 

3103I 

Dio.  33 

v*iii«iit. 

v.iiifht. 

.M 

7.M 

.003A 

.0030 

.60 

.0300 

.0000 

.00 

B.8 

.0040 

Averages  by  Tears, 

- 

1888 

- 

- 

.00 

4,70 

.0000 

.DOftt  ' 

.46 

.0273 

.0003 

- 

1 

- 1  - 

- 

1813 

- 

- 

.00 

0.81 

.0033 

,0037 

.45 

.0163 

.0000 

- 

3,4  |.0034* 

- 

18M 

- 

- 

.01 

D.iO 

.0036 

.0093 

.47 

.om 

.0000 

.06 

3.4 

.0020 

' 

isai 

* 

- 

.03 

0.76 

.003S 

.0013 

.11 

.0103 

.OQOD  ' 

.06 

3.1 

.0044 

- 

I8»fi 

- 

- 

.03 

T.1& 

.0036 

.0024 

1 

.33 

-Dies 

.0000 

.03 

3.4 

.0083 

- 

liM 

- 

- 

.03 

T.aa 

.0054 

.0018 

.33 

.01B4 

.OOOQ 

.06 

3.6 

.0157 

• 

l»Tt 

-       1 

- 

*04 

7,15 

.0031 

.003^ 

.AT 

.0333 

.0001 

.0. 

3.6 

.0101 

*  Jaly  to  December. 

t  Where  more  than  one  sample  wm  collected  in  •  month,  the  mean  analyile  for  that  month  has  been 
nsed  In  making  the  average. 

Kara  to  analyses  of  1807:  Odor,  none. Nos.  18851, 18525, 18776  and  21626  were  collected  from. 

tho  well;  Ko.  1M80,  from  the  Alter-bMlD;  the  other  sampiee  from  a  faucel  al  Oi«  pum^Vci^  %v«\\\)^. 
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1 

I            Chemical  Examination  of  Water  from  the  Dintributing  Saervoir  of  the  (ToUAcaJ 
^^                                                         "  Water  Works.                                                      J 

^P 

[Purtfl  per  100.000.) 

1 

*        1 

J 

& 

E 

AmAlAVOV, 

1 

I  II 

1 

AXMOItlA. 

1 
g 

UtTMOOKK 
AM 

1 

i 

'E 

m 

1 

§ 

i 

a 

i 

< 

^ 

i 

iss^a 

ISO?. 

fiUglit, 

Com. 

M 

B.Ofi 

.0000 

.0U4 

.66 

.0100 

.0000 

.or 

i.1 

.om 

l«d2tf 

Fob.  11 

V.illgfau 

y.«i]gbt. 

.oa 

0.60 

.0014 

.0080 

M 

.om 

.0000 

.07 

.0100 

18777 

M»r.  1& 

Di»tlticl. 

BUgbL 

.07 

7.30 

.0000 

.OlftS 

.01 

.0180 

.0001 

,00 

.0100 

laoK 

Mar.  31 

Sltgbt. 

Noae. 

,o& 

o.ee 

.oooe 

.0113 

.60 

.0100 

.GOOD 

.08 

.ooos 

mo6 

Apr,  36 

Blight. 

Com. 

.or 

0.00  . 

.0014 

.0158 

.58 

.0100 

.0001 

.08 

.0080 

10267 

May  17 

Blight. 

V.  ellgbt. 

.08 

ft.  so 

.0014 

.0103 

.68 

.0170 

.0001 

.06 

.0080 

1M82 

Judo  10 

NODO. 

None. 

.03 

6- TO 

.0000 

.OOM 

.62 

.0280 

.0001 

.11 

.I08I 

19844 

July  21 

V.iMghu 

V.tUgbi. 

.OS 

7. SO 

.0010 

.0000 

.60 

.0090 

.0002 

.08 

.0000 

^IM 

Aug.  lA 

None. 

None. 

.OS 

7. BO 

.0014 

.0108 

.64 

.0070 

.0003 

.11 

.0881 

^        SOOM 

Sept.  23 

V.tllghu 

V.  slight. 

.07 

7. SO 

.OOIS 

.0180 

.60 

.0080 

.0001 

.11 

.0010 

^^     floets 

CKl,   20 

V.illght. 

eilght. 

ai 

0.90 

.0004 

.0188 

.64 

.0120 

.0000 

.14 

.0010 

jmi 

Nov.  17 

DlflUoct. 

Slight. 

.10 

7.60 

.0018 

.0166 

.60 

.0120 

.0000 

.00 

.0810 

91«3£ 

D«c.  n 

Slight. 

Slight. 

.OS 

7.70 

.0006 

.0080 

.00  1 

.0190 

.0000 

.10 

.0086 

Averages  hy  YtaT9,                                            ^^1 

- 

i8sa 

- 

- 

.00 

e.4& 

Loooa 

.0076 

.40 

.0348 

.0008 

• 

- 

. 

- 

1802 

- 

- 

.01 

6.28 

.0000 

,0082 

.44 

.ouo 

.0001 

- 

8.0 

,00?0* 

* 

1803 

- 

- 

.04 

0»73 

.oooa 

.0074 

.47 

.0137 

.0001 

.10 

S.l 

.0018 

- 

18i4    1 

- 

- 

.oa 

6. SO 

.0007 

.0140 

.61 

.0078 

.0001 

.00 

8.1 

.0008 

H 

laofi 

. 

- 

.04 

7.00 

.0010 

.00S6 

.63 

.0161 

.0000 

.00 

1.8 

.0018 

^H 

ISM    1 

- 

- 

.0& 

7,40 

.001» 

.0083 

.66 

.0173 

.0001  1 

.07 

8.4 

.8180 

^     - 

ii»7t 

* 

- 

.09 

7,20 

.0011 

.0117 

.67 

.0186 

.0001  1 

.00 

8.8 

.0801 

L                     *  ADguit  to  Dec«mtiflr. 

^^m              t  Where  mora  than  one  Mmple  « 

^^^p       ufod  In  mftktDg  Ibe  ftv«nig«. 

u  coHMled  lo  m  month,  the 

ine*a  noftlytla  for  th 

m%  montti  bft»  biii 

V                     NoTi  lo  JiD»fy»e«  of  1897 :  Odor, 
H^^       IvbliB  odor  traa  dwelopod  Ln  a&mo  of  t 

verj  faint  or  none;  In  May 
be  Amropl««. The  wmpl 

and  dtagUAt*  fi«hy ;  i 
s*  wort  eollect«d  froi 

at)  b«fttlDg.  ft  TCift- 

D  tbo  rvMrvolr* 
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WAIiTHAM. 

Microscopical  Examination  of  Water  from  the  Distributing  Reservoir  of  the 
Waltham  Water  Works. 

[Nomber  of  organitmt  per  enbio  centimeter.] 


isiir. 

.».. 

F«lK 

Mat. 

Mar. 

Apr. 

Mij. 

Joiw. 

JqU. 

Am. 

S9PU 

Oct, 

Not* 

Dec 

ITnmbfT  or  euaplfli  * 

29 
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185^ 

la     81 

1 

i7 
1&106 

1»257 

IS 

1MS2 

33 

10S4I 

20ta<} 

23       22 

29600  SO&IS 

f 
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21271 

23 
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Atterlo  Delia,       .       .       , 
ByocuAi      «         »        «         . 

Alia 
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0 

204 
0 
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1 

0 
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0 
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i 
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f 

It 

0 
12 

D 

t 
44 

if 
0 

24 

T 

? 

i 
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0 

a 

Amu  ALB. 

TenneQf  RoUtorlaa  otv,     « 
Drtt»taoaa*Cydop»,  .      • 

4      0 

s     d 

0      (1 

t1 

1 
0 

0 
0 

1,420 
0 
0 

140 

136 

0 

0 
0 

0 
0 

0 
0 

0  1 

0 
0 

0 

0 

0 
0 

0 

D 

0      0 

0 

ff 

d' 

0 

D 

» 

0 

" 

0 

TOTAI,        ,        .        -        . 

4,4S0  «l»la,5B0 
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Chemical  Examination  of  Water  from  Charles  River  at  WaUham. 

[PMts  per  100,000.] 
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*  Where  more  than  one  Munple  wu  collected  in  a  month,  the  mean  analyiis  for  that  month  hat  been 
need  Is  making  the  ayerage. 

Odor,  diattoetjy  Tegetable.  — —  The  lamplea  were  oolleeted  from  the  rWer,  neax  lh«  v^m^V(x^%V»X\!Qia 
of  tha  Waltham  Water  WorJu. 


318 


WARK- 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


Water  Supply  of  Ware. 


Chemieat  ExamtJiation  of  WaUrfrom  the  Wdli  of  the  Ware  WaUr  Worki. 

[Pii1«  per  100,000.} 
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Odor.  Done, Ho.  19S75  wu  collected  from  Uie  lerge  well  \  Hot.  1887fli  S00&8  &od  2I0N  from  oee 

of  tbv  tu^tiln?  wdlli ;  ihe  othera,  frooi  »  feueel  el  Ibe  pompliif  iUtion,  whUe  pamplng  from  tlie  luj* 
weU  BLnd  tubulKr  wellA. 


Chemical  Examinaiion  of  Water  from  ihe  Open  IHsiribtding  Beservoir  of  the  ffore 

WaUr  Works. 


[Pmru  per  100^000. ] 
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Odor,  Bose.^ T&e  mo^pIm  w*fe  ooUe«ted  Irom  Ihe  reaeii'olr. 


Wareham. 

The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoiaett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  in  the  following  iabtea 
and  aho  uoder  Fairhaven  in  thva  'vol\ime :  — 
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WAKE  HAM. 

Water  Supplt  of  Onset  Bay  Fire  District,  Wareham.  — 
Onset  Water  Com  pant* 

Chemical  Examination  of  Water  from  Jonathan^ s  Pond,  Wareham. 
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Odor,  f«li>t)y  TflgeUble,  becomloff  falfitl;  tinpleaiaiit  oa  htrnting.  — ^  Th«  lampla  wm  e&1l«eted  fFam 


Semico/  Examination  of  Water  fi-om  Spectacle  Fond  and  Agawam  Biver^  in 

Wareham. 

[PsrU  [»ar  100,000.] 
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04or  of  tbe  flrvt  «aaiplet  none;  f>f  the  seeood,  dfrddedly  tnoiildj  «nd  dUKgreeable;  of  Uie  liut, 

l^Dlly  vegeisble. The  ilrvt  sample  waa  colkct«d  from  Iron  Work*  Pond  oa  th«  Agawntn  Rlv«r,  la 

Uw  town  of  WArebam  \  tbe  ftecond  •arople^  from  Spoctacl'S  Fond  at  iU  outlet  into  Iroa  Work«  Pond ;  the 
liM  aaiDple,  from  tba  Agawam  Klvar,  at  tba  ouiitt  of  Qteo  Pond,  about  3  miloa  abova  Iroti  Worka  Pood. 


Microscopical  Examination. 

ITo. SlftlO,  'Din.U>mmctmtA9tfrhneUat9^i  {ff^chtetia,  IG;  ^nffUaHOt^;  Mftotira,W;  Mtridion^i; 
JfawtemlA,  S;  Stfnedra,  18;  Tabellaria,  4.  CjAnopbycQe,  Microcyntii^  %  Algn,  Arthrods«mu9t  4; 
ff^toOKCtitt  hl\  Sctnedf9mu9t  2.  lofuaorJa,  Pinottryont  iir  V«n&ea,»  Anurtaf  i.  Mlaoeli&neouiii 
U6^iaa^  10.    TotAl,  214. 

No.  SUl  1 .  DUtomaecB ,  AMUrlon tlta ,  IB ;  Mehtira,  8  j  ^n edntt  240 ;  To teliaria , «.  Oyaoopby eoRf 
jMdlAaaitf*  4.  AJgc,  Protocoectu,  10<  lofoaoriar  Pino&rj^fip  3;  Ptridtnium,  18;  TVncA^lomonat,  2. 
VlMina,  ^HMri*a,  Q.    MlflceUaDeoaa*  7^tgl<rat  10.    Total,  ^26. 

Ho.  21612.  Dlatomacaa),  J«r<!Htm«//a,  3S;  CytAoUlta,  3S;  Ftagllaria,  6;  JTe/ofira,  12;  Jr^rl^tfofi^ 
SO;  iVoaieii&it  4 ;  Syntdra,  43.  Cyaiiopbyoon,  ^iiaMfki»  4;  iTJcivcyafU,  2.  AlgiOt  .^ir<Arod<«niM4t  4; 
i^9Cdtfo««»i,  3ft;  MlaeellaoeouB,  Zoagt^xat  20.    Total,  1(^0. 


L 


The  works  of  the  Watertown  Water  Supply  Company  were  takes 
by  the  town  July  31,  1897. 

The  advice  of  the  State  Board  of  Health  to  the  Watertown  Water 
Supply  Conipuny,  with  reference  to  the  filtration  of  water  ohtaioed 
from  the  tubular  wells  near  the  Charles  River,  in  order  to  remore 
the  iron  from  the  water>  may  be  found  on  pages  49  and  50  of  this 
volume. 

Chemical  Examination  of  Wtiter  from  a  Faucet  in  the  Pumping  Station  of  the 
Watertown  Water  Works, 

[Parts  per  IW^OCW.] 
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NoTS  to  tDftfytwi  of  1807 :  0<lor  lo  October  and  November,  faintly  unpleaaaiit,  beeomlog  sir 
b^iiog;  of  iht  QiheTMt  qodo. Tbo  mrapVct  irate  co\Vm\i^  ln»'Di%l%^eM\%\Vb«iV^vuOl>aK  *taUOii« 
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WATERTOTTN. 

Microscopical  Examination  of  Waierfrom  a  Faucet  in  the  Pumping  Station  of  the 
Wateriown  Water  Works. 

[Number  of  organlimt  per  coble  centimeter.] 
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Chemical  Examination  of  Water  from  a  Faucet  in  Watertown  supplied  from  the 
Watertown  Water  Works. 


[Parte  per  100.000.] 
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Averages  by  Years. 
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N<yn  to  enmlyeee'of  1807:  Odor  in  September,  faintly  onpleaaant;  at  other  times,  none. The 

■plw  mm  MSHeeUd  from  a  faneet  in  a  boQ§e  f n  the  easterly  part  of  W&Urio'vrTi. 
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■WEBSTER. 


Water  Supply  of  Webster. 
Chemical  Examination  of  WaUr  from  the  Well  of  the  Webster  Water  Works, 

[ParU  per  100,000.] 
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Odor  of  tlie  last  Bample,  faintly  earthy;  of  the  others,  none. No.  18334  was  collected  from  a 

iiaacetat  the  paopplng  stauon;  the  others,  Irom  the  well. 

Water  Supply  of  Wellesley. 
The  capacity  of  the  works  for  supplying  the  town  of  Wellesley 
'^vith  water  was  increased  in  the  j^ear  1897  by  sinking  33  tubular 
'^irells  in  the  valley  of  Rosemary  Brook,  above  the  filter-gallery  of 
ttie  Wellesley  Water  Works.  The  first  well  was  about  one-quarter 
of  a  mile  above  the  filter-gallery,  and  the  wells  extended  from  this 
I><)int  about  1,600  feet  up  the  valley  of  the  brook  to  within  about  350 
*5eet  of  the  outlet  of  Longfellow's  Pond.  The  wells  are  2\  inches  in 
diameter,  and  are  sunk  to  depths  of  from  30  to  60  feet  beneath  the 
Surface. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Wellesley, 
^ith  reference  to  the  use  of  water  taken  from  the  ground  in  the 
Galley  of  Rosemary  Brook,  may  be  found  on  pages  51  to  53  of  this 
Volume. 

Chemicdt  Examination  of  Water  from  the  Filter-gallery  of  the  Wellesley  Water 

Works, 


[ParU  per  100,000.] 
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Odor, BO—.        The  ■amplef  irere  eoJiected  /rom  the  filter-gallery. 


Sro»19S84.  DiM^omtm^m,  Iff loHm,li%;  ynrk'nia^2Q\  Stmedrn,  USA.  CyanophycwK.  Aphmtmtmt 
iu7fi,  26S;  CtatKroc^MtU.i.  A]gm,  JHctyogjjhaHumt  24;  I'^ttiattrum^i',  Prctoeocni9,9i;  BapkUtwrnt 
2X2;  Sc<medt9mui,Zi^\  Seientintrum^'ti;  SUiuraBtrumtilt,  lufuaori*,  Crifpiam<m,UM,4i  ZX<ioi>ryt»^i} 
J*0riMntum,  S.    M lAcwll»De<m«,  Zoo fflam,  ISO.    Tol&t,  3,a0S. 

Ho.  19T83,    l>}ftlDmifte«»,  Mito§tra,  1,0S4;  PlfflNv/<ir<a»  0;   Jfauft^^(f,  I;   Sfn*dr<a,  H, 
phyeesr,  CtathrocyntUt,  10.     Alg«»,  .^rfAro^^jniii/t,  4;   iHctjfOtphirrium,  19;    0^f<>ryr^irm«  Itt; 

PI,  12;  ^o;.'A<tlffim,  Ifi;  Bcenfde*mu§t92i  5/««ra*lr«m, 7,000*    Infuaorla,  ^ri^<niui>i,14l; 
1;  rrctcAc/omonai,  2.    Ml*cellftn«ouft»  Zoo^^tout  IW,    Tot«K  8,786. 

Ko«  30980*    DlBtotnacftte,  ^VttWcrukt,  2;  5yn«<f ra,  t»2(K^;   TtU^tUJaria^4,    CjrAQophyoeB, 
S«    AlfBr/Vt>/d09ctw*»U;  i7^ipAicfli»fii,  22;  ^c^«{|#«mti4,2(};  .^/aiirx)«<rwfn«4Bo.    Infuaori*, 
PtriJinittmt  2^    y«rmot,  ^niina,  6;  A9t(/'<r,  2.    OruttMe^  V^doj^,  pt, 
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WESTBOROUGH. 

ChemiccU  Examination  of  Water  from  the  Lower  Sandra  Pond^  Westborough, 

[ParU  per  100,000.] 
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Odor  of  ibe  first  iampl«,  dlattnetly  vegetable  and  mouldy,  beooming  faintly  fishy  on  heating;  of  the 
iMt,  distinctly  fishy.— -The  first  sample  waseollected  from  a  faucet  In  the  town,  supplied  from  the 
lower  reservoir;  the  last  sample,  from  the  reservoir. 

Microscopical  Examination, 

No.  18509.  Diatomaeev,  Nltaachia,  4;  Syntdra^  24;  Algie;  Scened€»mu9t  2;  Staurawtrun^  2;  In- 
foioria,  Dinobrvotit  T ;  EugUnat  2;  Peridiniwrnt  68;  TinHnnidiumt  2.  Vermes,  Anweat  2.  XfiseeU 
^•oeoos,  Zoof/Uxa,  70.    Total,  188. 

No.  19885.  Diatomaees,  OoceoneU,  4;  CymheUat  10;  JPpithemia,  S;  MeloHra^  40;  KaviculOt  10; 
''Veitrotf^ma,  4;  ^yn«<fra,  284 ;  Cyanophyeeat,  ^/}Aan{«om«noii,  180.  Alg«,  Ckm/erta^  4;  Dictyonph/w - 
'^•nn,2:  Raphidium,  176;  3c€n€de9mu9,  4;  Staura»trum^  240.  Infusoria,  Dinobryon,  8;  Peridinum, 
^'    Vermes,  ^nur«a,  2;  Polyarthrat  4;  Botatorian  ova,  4.    Miscellaneous,  Zodglcta,  80.    ToUl,  1,064. 


Water  Supply  of  Westborough  Insane  Hospital,  West- 
borough. 

OTkemtcaZ  Examination  of  Water  from  the  Tubular  Wells  at  the  Westborough  Insane 

Hospital, 

[ParU  per  100,000.] 
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Odor  of  the  first  and  last  samples,  distinctly  unpleasant;  of  the  second,  faintly  mouldy. The 

nples  wore  eoUoeted  trom  a  fMUcet  at  (lie  pumping  station,  while  pumploft  Uom  \\i«  w«\\». 
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WESTBOnOLTGH. 

Viumicul  Examination  of  Water  from  Chauney  Fond^  Westborottgh^ 

[P»rti  per  100»ODO.] 
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Odor,  fAlotly  vftgeLAtale  &iad  mufttj. Tho  MiDpie  waa  oo1J«cl«<l  from  ft  fftuoel  ai  the  pamplof 

■satioa,^  whtle  pumping  from  the  pond. 

Water  Supply  of  Westfield. 

^ical  Examination  of  Water  from  the  Storage  Heservoir  of  the  Wt^tjietd  Water- 

Works. 

iVmnm  per  100,000.] 
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Microiccpical  Examinaiion  of  Water  from  the  Storage  Ecservoir  of  ike  WeMfield_ 

Water  Works, 
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WESTFIELD. 

Microscopical  ExamiruUion  of  Water  from  the  Storage  Reservoir  of  the  Weslfield 
Water  TTorl^  —  Concluded. 

[Namb«r  of  organUms  per  cubic  centimeter.] 
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Water  Supply  op  Weston.  —  Weston  Aqueduct  Company. 
Chemical  Examination  of  Water  from  the  Well  of  the  Weston  Aqueduct  Company, 


[ParU  per  100,000.] 

gf 

1 

AJCHOirU, 

1 

S 

NlTROaiM 

1 

3 

s 

1 

^ 

•t 

1^ 

1 

i 

1 

i 

1 

1S»7- 

IttlV 

Fvb.     1 

None. 

None. 

.00 

A.  TO 

.0002 

.0000 

.44 

.0500   .0000 

.00 

2.& 

.0000 

111441 

?eb.  IT 

None. 

Nojw. 

,00 

«.40 

.0000 

.0014 

.43 

.0400    ,omO 

.03 

2.7 

*ocoo 

IST21 

M«r.    8 

:  V.flllfbt. 

V,ill«hu 

1  .00 

ft.™ 

.0000 

.009) 

.48 

.0400    .0000 

.02 

2.8 

.0000 

llppi 

Apiill2 

'  None. 

Nooo 

,m 

5.80 

.0004 

.0014 

.42 

.0&30 

.oono 

.08 

2.8 

.0000 

IfSfl 

U%y  n 

I  Nona, 

Notit'. 

.00 

fr.40 

-OOCO 

.0012 

.4£ 

,0tTO 

.0000 

.00 

2.8 

.0010 

IBH3 

June  21 

*  None. 

V.iUffht, 

.m 

fr.20 

.0000 

.0004 

.40 

.0400 

.0000 

.OJ 

2.1 

.0030 

moo 

Ju»y  11 

NoEie.. 

V  lUijM- 

.00 

6.&0 

.0006 

.0030 

.42 

.0800 

.0000 

.04 

2.8 

.0000 

soiii 

Au««  le 

None* 

V,ill|rbt. 

.01 

6.00 

.0004 

.0006 

.40 

.0800 

.0000 

.02 

2.6 

.00^ 

2iM«-2 

S«pt.  H 

NCI04, 

Noni*. 

.00 

1    0.30 

.0003 

.0002 

.88 

.0800 

.0000 

.OS 

2.2 

.0000 

»ito 

OtA     IS 

V.  Bitgbt. 

V.i]l|thi. 

,  .08 

T.OO 

.0082 

.0044 

.44 

.0400 

.0000 

.03 

3. a 

.0000 

21101 

KOT.    « 

None. 

V.ellffhl. 

.01 

8.70 

.0010 

.0044 

.48 

.0»80 

.0000 

.04 

a. 8  uOOlO 

tliOl 

Deo.  11 

V.eUffhi. 

V.eJiKbt. 

.Oft 

8.00 

.0008 

.0074 

.02 

.0100 

.0000 

.06 

4.7 

.0010 

Av^   k 

... 

.01 

O.OT 

.0006 

.oca 

.44 

.0182 

.ODQQ 

.08 

2.8 

0000 

Odor,  Boae. The  aampJee  wtn  collected  from  the  well. 
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The  advice  of  the  State  Board  of  Health  to  Charles  W.  HuWiard, 
with  reference  to  a  proposed  water  supply  for  several  houses  in  the 
aouth-easlerly  portion  of  the  town  of  W^eslon  may  be  fouud  ou  p:iges 
53  to  -^5  of  this  volume.  The  results  of  analyses  of  samples  of 
water  collected  during  the  investigations  are  given  id  the  followiog 
tables :  — 

Chemical  Examitiaiion  of  Water  from  a  Pond  in  the  Southerly  Pari  of  WeUon, 

[Pftrtt  per  lOOjWW.] 
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Odor,  dUtlucUy  mouldy  «Dd  uDplenaaut. Tho  fl«mplo  wi,«  eoltoctcd  froni  •  pond  oo  lh«  ^MmU 

Chftrtea  W.  Hubbnrd,  Iq  WesiOQ,  about  4,000  f<?et  aorlfa*w«a|  of  lb«  Wtfileeiley  Farai«  aUtloo,  osj 
Boatoa  3c  Albany  Ettiiromd. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  in  the  Southerly  . 

Weston, 
[Pirtt  p4^i-  ]00,ooo«] 
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Odor,  falBtlf  muity.^ Tb«  umplei  w«r«  coDocted  from  lubuUr  U»at  w«tl»  locftted  In  Um  i 

*  brook  flowlag  throufrb  ^«  «atale  of  Charl«i  W.  Uubbard,  to  WuatoOf  ruid  eatsrloir  the  ChArt*^  Hlv«r 
■bout  1*1^00  re«t  Dortfa  of  tbe  Wdkvley  Furroa  «tjit1on  on  th«  Bocloo  k  Albany  UatlroAd.  Tb«  0nl 
MMiiplt  Wftii  colltfctrd  from  h  w«ll  lorated  About  hsif  a  mWe  (torn  tbe  month  of  lb«  brook;  Umi 
ffom  ft  weli  lociited  about  0D«4hlrd  of  a  ral^o  from  the  mouth  of  ihe  brook* 
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west  spbingfield. 
Water  Supply  op  West  Springfield. 

ChemiccU  Examination  of  Water  from  a  Faucet  supplied  from  the  Reservoir  of  the 
West  Spnngfield  Water  Works. 

[ParU  per  100,000.] 
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•  Bzeluitve  of  No.  20762. 

Odor  of  tb«  flnit  saraple,  distinctly  fishy;  of  the  second,  distinctly  vegetable  and  grassy;  of  the  last, 
distinctly  grassy. The  samplee  were  collected  from  a  faucet  In  the  town. 

Microscopical  ExamincUion, 

No.  18728.  Diatomacen,  Sfeloiira,  80;  NiUchia^  40;  Synedra,  152.  Infusoria,  Dinohryon^  12; 
^ugitna^  8;  Mono;  4;  Ptridiniumt  882.  Vermes,  Rotatorian  ova,  4.  Miscellaneous,  Zo'Sglcta,  40. 
TouU  028. 

No.  20317.  Dlatomacen,  MeridUmt  1;  8yn€dra,\9\  Tabellaria,  2.  Alg»,  Protococcu*,b;  Raphid- 
<t(m,  4.    Miscellaneous,  Zo6glaa^  40.    ToUl,  71. 

No. 20752.  Dlatomaoea,  Atterionetla,  14;  OgcloUtla,  4;  Meridian,  4;  I/avicula,2;  Synedra,  34; 
Tabeliari*i,24,  Alg0,  8cmedMmu4,  2;  5toiirosA*ttin,  2.  Infusoria,  Mona$,  2:  Trachelotnona»,  2. 
Vermes,  ilnvr«a,  2.    Miscellaneous,  Zoc^^cBa,  6.    Total,  07. 


Chemical  Examination  of  Water  from  Lathrop  Spring,  West  Springfii  Id, 

[Parts  per  100,000.] 
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Odor,  none.  — —  The  samples  were  collected  fk-om  the  spring. 
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WK8T  SPRINGFIKL.D, 

Chemical  Examiimtion  of  Water  from  the  Mtetiving  WtU  of  the  West  Springfield 

Waler  Works. 

(PfcrUperlOOpOOO,] 
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Odori  mone.     A  fRtntly  regulable  odor  wai  dersloped  In  tba  seecoid  umpie  on  befttlng*-'^ — Tkt 
uiDptea  were  tioilectiKl  fj-oni  a  faacet  fo  the  rllljiKe  of  Mlttoneagoe,  supplied  from  the  w\U 


Water  Supply  of  West  Stockbridge.  —  East  Mountain  Waxes 

Company, 

Che^nical  Examination  of  Water  frcmi  East  Mountain  Sprittff^ 

[Parts  pflf  100,000,] 
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coileoied  from  ibo  tipriog,  and  ttio  aeoond  aampte  from  a  faucet  ici  th«  town. 

Chemical  Examinalion  of  Water  from  the  Reservoir  of  the  East  MourUain  Wat^* 
Company  near  Lenox  Road, 

[rart«  per  100,000.] 


IS 

A7PIJl1A1ICK. 

it 

AMMOylA. 

1 

1^ 

3 

1 

i 

a 

1 

s 

1 
6 

i 

1 

s 

siooe 

ftlTQO 

Ifl07* 
Oct.  30 

Dm.  20 

None. 
BIlfM. 

None. 
V.allffbL 

.08 
.03 

10.4A 
T.OO 

,Q01i 
.0000 

.0090 
.0014 

.00 

.00 

.0000 
.OOTO 

.0001 
.0000 

.02 
.01 

_ — ^ 

Odor  of  tbfl  Qril  aampk,  falmly  vettotnblo;   of  ihd  latl^  Done.-~Tb«  flrat  aample  «ra«  colli 
/rwa  (i]«  rttf«/yoir  Q«Ar  Loao^L  Road;  ih«  lal^  ttoin  » ta\%o&VVu \^ ^\\\a%<, muv9V\<»i  from  Uila  \ 


No.  34.]     EXAmNATION  OF  WATER  SUPPLIES. 


331 


WEYMOUTH. 


Water  Supply  of  WErMOUTH* 
Chemical  Examination  of  WcUer  from  Great  Pofid,  in  Wcyniouth, 

[PftTU  per  l(»,000.] 
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IVotv  to  MialyiM  cif  tSBT :  Odor,  v«g«li1>lc. Tlw  umplM  w«re  eoUeel»d  ffoco  IftiiMla  In  tbi  town, 

•tt^l»lt«d  with  w»t«r  from  tbo  pood. 

Water  Supply  of  Whitman. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Whitman, 
"^'ith  reference  to  the  protection  of  the  purity  of  the  water  supply  of 
the  town,  may  l>e  found  on  pages  93  and  94  of  this  volume. 


^^Sktmieal  Examination  qf*  Water  from  the  Filter-gallery  oj  the  Whitman  Water 

Works. 

[Pftrti  iwr  100,000.] 
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WHITMAN. 

Chemical  Examination  of  Water  from  HobarCs  Pand^  Whitman. 

[Parts  per  100,000.] 
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Odor,  dUtlncUy  Tegetable. The  Mmplos  were  coUeeied  ih>in  the  pond. 


Chemical  Examination  of  Water  from  Shumatuscacant  Biver^  in  Abington, 

[ParU  per  100,000.] 
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Odor,  distinctly  vegetable. The  first  sample  was  collected  from  the  stream  just  above  the  villaf* 

of  North  Abiogton ;  the  second,  from  the  stream  at  the  upper  end  of  the  mill  pond,  Jnst  above  the  villag* 
of  Ablngton;  the  last,  from  the  stream  at  the  upper  end  of  Ilobart's  Pond. 
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wtli-iamstown. 
Water  Supply  of  Williamstown.  —  Williamstown  Water 

Company. 

ChemiccU  Examination  of  Water  from  Cold  Spring  Reservoir^  Williamstown. 

[Parts  per  100,000.] 
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Odor,  none.    A  faintly  vegetable  odor  was  developed  io  two  of  the  eamples  oo  heating.  - 
u  collected  from  the  reservoir;  the  other  samplee,  from  fanceta  in  the  town. 


-No.  20271 


Tiemical  Examination  of  Water  from  Sherman  Spring  Reservoir^  Williamstown. 

[Parte  per  100.000.] 
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Odor,  none.    A  faintly  vegetable  odor  waa  developed  in  some  of  the  sample  otx  hiMXVxiv^'^'^^'^ 
mples  wen  eoUeeted  from  the  reeervolr. 
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^^M           Chemical  Kxcmiination  of  Water  front  Flora  Olen  Eeservoir^  WilUamsiown,       1 

^^^                                                                                [Pmrtfl  per  100,000,]                                                                          1 
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^^F         Chemical  Exaviination  of  Water  from  Paul  Brook  Reservoir,  WilliamstmaH^^ 

H                                                                                                     [P&rt«  pijr  100,000.)                                                                                        1 
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Water  Supply  of  Winchester- 

^^temtcal  Examination  of  Water  from  ihe  North  Reservoir  of  the  Winchester 

Waicr  Works. 
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Chemicai  Exttminaiion  of  Water  from  the  Norlh  Reservoir  of  the  Winchetkif  I 
Water  IForJbi— Concluded. 

Averages  by  Years, 
[Parte  p»r  100,000,] 
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Microscopical  Examination  of  Water  from  the  North  Ite»ervoir  of  (he  Winche. 

Water  Works. 
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WINCTTESTER, 

Cktmioal  ExaminaUon  of  Water  from  ike  South  Reservoir  of  the  Winchester  Water 

Works. 
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Nuts  lo  analyMw  of  1807;  Odor,  gtoermllj  d)«tiactlj  vefeubte;  la  Mfty,  deetdedly  fl«bj  and  oily. 
^bofttlogt  »  falDlly  Aflby  odor  wa*  deipBlcped  In  Ibft  Oclob«r  Mmpls.  ^-'Tba  MoaplM  w«r«  cullftcted 
fi'SQi  Um  roMrvoU,  daaf  ib«  giaU-hoD**. 

^Rcrosccpical  Examination  of  Water  from  the  South  Reservoir  of  the  Winchester 

Water  Works, 

{Knmbvt  of  orgatiliisj  ^r  «tibte  eofltlnieUr  ] 
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■WINCHESTER. 

Microscopical  ExamifuUion  of  WcUcr  from  the  SotUh  Reservoir  of  the  Winchesii^ 

Water  fForJb  —  Concluded. 
[Ht)[Db«r  of  or^iitiUcDi  per  eubio  tienUjiicib»r*] 
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Uheniical  Examinaium  of  Water  from  the  Middle  Reservoir  of  (he  Wiriehetter 

Waier  Works. 

[Pmrti  p«r  lOO.OOO*] 
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MANCHESTER, 

MicrascoptccU  ExanUnaiion  of  Water  from  the  Middle  Reservoir  of  the  Winchester 

Water  Works. 
[Namber  of  org«iilsin«  per  onbio  oentimetar.] 
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Wateb  Supply  op  Winthrop. 
(See  Severe.) 
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WOBURN. 


Water  Supply  of  Woburn. 


Chemical  ExamincUion  of  Water  from  the  Filter-gallery  of  the  Woburn  Water 

Works. 

[Parts  per  100,000.] 
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Averages  by  Years. 
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Note  to  aDalysei  of  1897 :  Odor,  none.    A  faintly  nnpleaaant  odor  was  derelop^d  in  two  of  the 
•amplei,  on  heating. The  aamplee  were  collected  from  the  fllter-gallery. 
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WOBURN. 


Chemical  Examinaiion  of  Water  from  Horn  Pond^  Wobum. 
[Parts  per  100,000.] 
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NoTB  to  analysea  of  1807 :  Odor,  sanarally  dlatlnetly  vegaUble,  and  occaalonally  monldy  and  graiiy. 
-  Tba  samplea  wara  collected  from  the  pond,  at  iu  oatlet,  1  foot  beneath  the  surface. 
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TVOBITRX. 

Microscopical  Examination  of  Water  from  Horn  F&nd^  Wobum, 

[Namber  of  orfaidmni  per  enbie  eentlinettr.] 
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WORCESTER. 

Leicester  Supply.  —  Chemical  Examination  of  Water  from  Mann  Beservoir  on 

Kettle  Brooke  Leicester. 
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Xeicester  Supply.  —  Microscopical  Examination  of  Water  from  Mann  Beservoir 
on  Kettle  Brooke  Leicester, 

[Namber  of  organisms  per  enbie  centimeter.] 
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WORCESTER, 

Leicester  Supply.—  Microscopical  Examination  of  Water  from  Mann  Meservair 
on  KeUle  Brook,  Leicester  —  Concluded, 

[£7iiTDber  of  or^ADUmi  per  enblcr  ooDtlmflt«r.] 
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LSICE0TEH  SvFPLr,  — Chemical  Examination  of  Water  from  Bottomly  Pond 

Kettle  Brook,  Paxton, 
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WORCE9TEB. 

Leicxstxr  SvTFLT.^Microscopieal  Examination  of  Water  from  BolUmly  Pond 

on  Kettle  Brooke  Paxton, 

[Number  of  orgsntonw  per  enblo  centimeter.] 
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WORCESTER. 

HoLDEN  Supply. — Microscopical  Examination  of  Water  from  Tatnuck  Brook 

Storage  Reservoir, 

[Number  of  organUma  per  onbie  oentlmeter.] 
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WOBCE6TEB. 

Beeord  of  Height  of  Water  in  Leicester  and  Holden  Storage  Beeerwrin  on  the  Firsi 

of  Each  Month  in  1897. 

Non.— LeioMter  ReMrroir,  h«lfflit  of  roll  way,  87.40  fttt;  HoldeB  ReMrvoIr,  hdffat  of  rollwaj, 
80.10  foat. 
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EXAMINATION  OF  RIVERS. 
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EXAMINATION  OF  EIVERS. 


During  the  year  1897  regular  monthly  examinations  were  made 
)f  the  waters  of  the  Blackstone,  Charles,  Hoosac,  Housatonic, 
^ferrimack,  Nashua,  Neponset,  Saugus  and  Ware  rivers,  and  occa- 
ional  examinations  of  other  rivers  in  the  State.  Nearly  all  of  the 
esults  of  these  examinations  will  be  found  arranged  alphabetically 
y  rivers  in  the  pages  which  follow,  but  some  of  them  are  given  on 
receding  pages,  in  connection  with  the  examinations  of  water 
applies,  under  the  names  of  the  towns  where  the  samples  were 
ollected,  as  follows :  — 

Paos 

Charles  at  Brookline, 141 

Charles  at  Newton, 254 

Charles  at  Waltham, 317 

Merrimack  at  Lawrence, 201 

Merrimack  at  Lowell, 212 

Neponset  at  Hyde  Park, 197 

Saugus  at  Saugus, 224 

Blackstone  River, 

The  regular  monthly  examinations  of  the  waters  of  the  Blackstone 
^iver  have  been  continued  as  in  previous  years,  and  the  results  are 
riven  in  the  tables  which  follow. 

The  first  of  the  tables  is  taken  from  the  report  of  the  superin- 
endent  of  sewers  of  the  city  of  Worcester  for  the  year  ending  Nov. 
»0, 1897,  and  contains  the  monthly  averages  of  analyses  made  by 
be  city  of  samples  of  sewage  and  eflBiuent  collected  at  the  Worcester 
Precipitation  Works  and  the  percentage  of  matters  removed  from 
le  sewage  by  treatment  at  these  works. 

According  to  the  above-mentioned  report,  there  were  treated  dur- 
g  the  year  ending  Nov,  30,  1897,  an  average  of  about  17,000,000 
Ulons  per  day  of  mingled  sewage  and  brook  water  taken  from  the 
ill  Brook  channel,  and  about  1,180  pounds  of  quick-lime  were 
^d  for  each  million  gallons  of  sewage  treated.  The  effluent  from 
e  Precipitation  Works  and  the  excess  of  flow  of  Mill  Brook  over 
e  amount  treated  was  discharged  into  the  Blackstone  River. 
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BLiACKSTONi:  BIVEU. 

Worcester  Sewage  Pcrification  WoRKa. 

Abstract  of  Analyses  of  Sewage  and  Effluent  made  by  the  City  of  Worcester. 

[Taken  from  the  annaal  report  of  the  saperintendent  of  sewers  of  the  dty  of  Worcester  for  (be 

year  ending  Not.  30, 1897.] 

[Pmrti  p«r  100,000.] 
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BUACKSTONE  RITXB. 

Worcester  Sewaoe  Pdrification  Works— ConWudeci 

[Put!  per  100,000.] 
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1 

1 

1 

Bcwage,  August,  1897, 

1.187 
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.842 

4.40 

1.76 

6.69 

Efflatnt,  Aagatt,  1807, 

1.008 

.261 

.248 
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1.72 

1.72 

6.64 

Ptr  cent,  removed. 

6.60 

59.71 

18.96 

96.20 

60.89 

1.72 

0.76 

Bevage,  September,  1807, 

1.467 

.688 

.808 

.280 

4.76 

2.19 

7.09 

ISaent,  September,  1897, 

1.399 

.268 

.246 

.018 

1.92 

1.92 

7.07 

Per  cent,  removed. 

8.98 

66.27 

20.46 

98.67 

69.68 

12.88 

0.80 

Sewage,  October,  1897, 

1.724 

.621 

.279 

.842 

6.67 

2.78 

6.84 
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.262 

.241 

.011 

2.66 

2.66 
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8.18 
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4.67 

0.16 

Sewage,  November,  1897, 
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2.46 

6.88 
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2.44 

6.79 
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9.76 

64.18 

10.27 
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0.82 

1.68 

^^age  for  year  ending  Dee.  1, 1897, 

1.108 

.478 

.288 

.246 

4.23 

2.12 

6.87 

U9aent  for  ycmr  ending  Dee.  1, 1897, 

1.001 

.224 

.206 

.016 

2.08 

2.08 

6.89 

Per  cent,  removed,        .... 

9.06 

63.02 

10.76 

98.46 

62.00 

4.26 

-0.84 

KoTB.  —  Monthly  mvermgee  are  made  from  daily  analyse!  of  tewag*  and  efflaent.  The  dally  sew- 
^C*  samples  eonsist  of  forty-eight  portions  taken  half  hoarly.  Sewage  samples  are  taken  as  nearly 
UB  possible  in  proportion  to  the  amount  of  sewage  being  received  at  the  time  of  sampling.  Bfflaent 
■Binples  eonsiat  of  twenty-fonr  portions  taken  hoarly. 
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Chemical  Examination  of  Wider  from  Bladatoift 

[PttrU  per  100,000.] 
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BLACKSTONB  BTTEB. 

Jfili  BrwA  Channel  and  the  Woreetter  Sewage  PrecipUation  Works. 

[PurU  par  I0O,0M.] 
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fe«t  below  Um  iron  bridgt. 
b«tw««n  9.86  mod  10  JO  A.M. 


No.  90108  WM  eollootod  on  Mondmy,  No.  18860  on  Taeaday,  No.  20620  on 
*  Strongly  ndd. 


-fitter,  below  the  Worcester  Sewage  PrecipUation  Works, 

[Pmrtfl  p«r  100,000.] 
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eollected  from  the  rlTer,  mboTe  Mlllbary  and  below  the  point  where  the  effluent  from  the  Woreenter 
Tuesday,  No.  20630  on  Thuriday,  No.  18817  on  Friday,  and  the  other  samples  on  Wednesday.    The 
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^^^                  Chemical  ExamituUion  of  Water  from  Blaek^ione  Biver  (U  U^^Mdgt*     ^^| 

■                                                                                                [Parti  per  100,000.] 
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Odor,  geovrttlty  dUllnoily  mutty,  frequently  Tegctableor  unplft&UDl.^-^^The  tAmplcf  w%tt  eoTI«<t(d 

from  Iha  caniil  le»dbg  from  ibe  upper  dmm  of  Ihe  Cftlumtit  Woolen  CompaDy  lo  Ihe  mill,  Jtut  befortikt 

wftter  p«Mecl  tli«  •cre«Da.                                                                                                                                      ^ 

^         Chemical  Examination  of  Water  from  Blackstone  River  at  MillvilU,  Blacksiom,    1 

^^1                                                               [runs  per  100,000.]                                                         f 
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CHABIiES  RIVER. 

Charles  River. 

ChemiccU  Examination  of  Water  from  Charles  River  opposite  the  Works  of  the 
MUford  Water  Company. 

[PmrU  per  100,000.] 
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Odor,  faintly  Tegetable. 

CoNOORD  River. 

Chemical  Examination  of  Water  from  the  Concord  Silver  at  BUlerica, 

[ParU  per  100,000.] 
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Odor,  faintly  earthy,  becoming  dlitinctly  vegetable  and  mnity  on  heating. The  lamplu  wae 

collected  from  the  river,  jnit  below  the  Corner  Bridge. 


HoosAG  River. 

This  river  receives  sewage  from  the  city  of  North  Adams  and  the 
town  of  Adams,  which  is  discharged  directly  into  the  stream.  The 
combined  population  of  these  places  in  1895  was  26,972. 


Hots  to  aniljrM*  of  1897:  Odoff  gsiMnUly  dlstltieily  mtiity,  ooetstooolly  T«g«tAbl«  or  dbigTMiMt. 
Tb«  MimplaA  wer«  eollcoted  from  Uie  rlT«r,  ■!  lbs  bridge  oam  Ilk*  Wllllftiiiitown  ilattott  <l«  Ikt 

Fttchburg  Railroad. 


HorsATONic  RrvER. 

This  river  receives  the  sewage  of  the  city  of  Pittsfield,  whicbTi 
discharged  in  an  unporified  state  into  the  river  above  the  point  a": 
which  samploa  were  collected  for  analysis.  The  population  o* 
PUt^field  in  1895  was  20.4tiK 
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HOTTSATOiaC  BIVGB. 

ChemiceU  Examination  of  Water  fi-om  the  Housatonic  River  at  New  Lenox. 

[ParU  per  100,000.] 
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NoTS  to  mnalyset  of  1807 :  Odor,  generally  dUtinetly  miuty,  oeeadonally  TegeUble  or  disagreeable. 
-  Tbe  aamplet  were  oolleotod  from  the  river. 

Ipswich  River. 

Chemical  Examination  of  Water  from  the  Ipswich  Biver  at  Ipswich, 
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mekrimack  river. 

Merrimack  Riter. 

This  river  receives  the  uDporitied  sewage  of  the  cities  of  Concord, 
Manchester  and  Nas^hua,  in  New  I  lumpy  hi  re,  and  Lowell,  Lawrence, 
and  Ilaverliill,  in  Massachusetts.     The  population  of  these  cities  at 
the  time  of  the  last  census  was  as  follows :  — 


Concord, 
Mancbeiteri 
KaMbun,  m 


t4,rje* 
ig.an* 


ClTT, 


PopBlfttki^^ 


Lowell,  , 

Lawrptiee, 

HATerhill, 


*  IMO  D011B1II. 


t  180S 


In  addition  to  the  sewage  from  these  cities,  which  are  situat^^ 
directly  on  the  stream  in  the  order  named,  Ihe  river  receives  tnuci 
pollution  from  the  cities  and  towns  eituated  upon  its  tributaries. 

The  usual  monthly  examinations  of  the  water  of  this  river  oppojj/fe 
the  intake  of  the  Lowell  water  works,  which  is  situated  ju8t  above 
the  city  of  Lowell,  and  opposite  the  intake  of  the  Lawrence  water 
works,  just  above  the  city  of  Lawrence,  have  been  continued  during 
1897,  the  detailed  results  of  which  may  be  found  on  pages  201  aad 
212  of  this  volume. 

The  city  of  Lowell  is  situated  aliont  10  miles  above  the  city  of 
Lawrence,  and  the  sewage  from  the  former  city  is  discharged  directly 
into  the  river  at  several  points  in  and  below  the  city.  In  the 
following  table  a  comparison  is  given  of  the  analyses  of  samples  of 
water  collected  from  the  river  above  Lowell  and  above  Lawreace 
during  the  year  1897  :  — 

TabU  comparing  the  Analyses  above  Lowell  toUh  those  above  Lawrence^  1897, 

[Pftft*  per  lOa.OOO.] 
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MERRIMACK  RIVER. 

In  order  to  compare  these  results  with  similar  ones  obtained  in 
previous  years,  another  table  is  presented,  which  shows  the  in- 
crease in  impurities  as  the  water  passes  from  a  point  above  Lowell 
to  Lawrence,  as  given  in  the  last  line  of  the  above  table,  and  the 
corresponding  increase  in  previous  years  :  — 

Increase  in  the  Amount  of  Impurities  in  the  Merrimack  River  Water ^  from  a  Point 
above  Lowell  to  Lawrence^  as  determined  by  the  Regular  Monthly  Examinor 
tions  of  Different  Tears. 

[ParU  per  100.000.] 
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Tli«  mverage  flow  of  the  rirer  at  Lawrence,  for  twenty- four  hours,  daring  the  dayi  on  which  lamplee 
v«re  collected,  waa  for  the  above  periods,  respectively,  at  the  rate  of  0,146,  0,048, 7,081, 5,434, 8,126, 6,460, 
11,634,  5,886  and  8,230  cable  feet  per  second. 


Nashua  River. 

The  north  branch  of  the  Nashua  River  receives  the  unpurified 
Bewage  of  the  city  of  Fitchburg,  which  had,  in  1895,  a  population 
of  26,409.  The  south  branch  of  the  river  receives  sewage  from  the 
trown  of  Clinton,  having  a  population,  in  1895,  of  11,497. 
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NASHUA  BrVrEB. 

ChemiecU  Examination  of  Water  from  the  North  Branch  of  the  Nashua  River  ^  just 
above  its  Confluence  with  the  South  Branch  at  Lancaster, 

[Parta  per  100.000.] 
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KASHTTA  RIVER. 

Ckemieal  Examinalion  of  Water  from  the  BlUlwaUr  River  in  Sterling. 

[Part*  par  100,000.] 
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river,  at  a  highway  bridge  about  1  mile  above  the  line  between  Sterling  and  Weat  Boylslon. 
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NASHUA  RIVER. 

Chemical  Examination  of  Water  from  the  South  Branch  of  the  Nashua  River,  just 

above  its  Confluence  with  the  North  Branch  at  Lancaster. 

[Parti  per  100,000.] 
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.0150,0012 

L 

,20 

.OOft0 

.0002! 

1 

,40 

0.9 

IfiOOl 

Apr.ll 

BMibt. 

Cddb* 

.60 

S.SO 

1,40 

,0014 

.031ft 

.oira\oo4o 
1 

,31 

.0100 

.«« 

,40 

0,9 

iVSfT 

Mi7  n 

V.^llfbW 

OOQ*. 

*iT 

AM 

1.30 

,0110 

.fitSO 

.02Sa.O0l« 
1 

«2a 

.otso 

,0002' 

,09 

l.l 

iHiT 

JODBie 

Y.lllBbt. 

OOSA. 

.sa 

t.U 

t.6« 

,oo«s 

.0232 

.OISI'.OMO 

.1ft 

.oo&o 

.0003 

1 

0.9 

misi 

Jul?  tl 

Auf.  19 

SUfbt. 

Sllibt. 

CtNU. 

eiiKiit* 

:, 

4.«0 

3.» 

.Ql« 
.0070 

.027S 

.i>2)«',00i2 

1 

.90 

.0070 
.0080 

.0003^ 
.0003, 

1,4 
1.1 

ttS1«  ^  Bept.ao 

V.illflifi. 

Co... 

.!« 

1.70 

1*80 

,0124 

.02«ft 

.0221,0044 

,51 

,0100 

.0011 

,42 

1.T 

Mn&i  Otrt.  m 

DIjtiiiot. 

BllghL 

.«0 

fi.lO 

i,Ta 

.OOfiO 

,02M 

.023fl',000a 

1 

.&« 

,0150 

.0OC»' 

[ 

.50 

1,8 

smo  KflT.  17 

BUthk 

Cam. 

-00 

4.9fr 

2.00 

.€0M 

M4^ 

.0102  .005S 

1 

.H 

.0150 

.OttJO 

.31 

],ft 

ttUT  1  Dvo*  fa 

Sliflil. 

o™. 

.M 

4,2fi 

1.10 

.0033 

,0100 

,0142.0024 

.30 

.om 

,0002.  ,40 

1,4 

Averages  by  Tears, 


. 

1806 

• 

. 

.68 

4.66 

1.77 

.01671 .0288 

.0186 

.0068 

.84 

.0114 

.0006 

.61 

1.4 

- 

1806 

- 

- 

.46 

4.73 

1.60 

,.0004' .0216 

1 

.0180 

.0086 

.85 

.0184 

.0006 

.58 

1.6 

- 

189T 

- 

- 

.00 

4.47 

1.80 

.0092.0257 

.0202 

.0055 

.82 

.0110 

.0004 

.56 

1.8 

Nora  to  analysM  of  1807 :  Odor  of  the  firat  foar  samplei,  decidedly  matty  and  anpleaaant  or  die. 
««reeable ;  of  the  next  ilx  tamplee,  distinctly  veffetable  and  masty  or  mouldy ;  of  the  last  two  smmplet, 

oily  ^ The  tamplee  were  ooUected  from  the  river,  at  the  Atherton  Bridge,  a  abort  distance  above  its 

'CD  oath. 
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Stoky  Brook* 


[Pub. 


This  stream  has  a  watershed  of  about  14  square  milest  a  large 
portion  of  which  m  very  densely  populated.  For  much  of  its  coursi 
the  streaiB  is  confined  it  a  walled  channel,  and  for  a  coQsidemble 
distance  above  its  lower  end  the  channel  h  covered.  The  samplea 
of  water  from  this  stream  were  collected  at  Boylston  Avenue,  iq 
Roxhury,  below  the  point  where  the  covered  masonry  channel 
be«;ina.  Above  this  point  there  are  six  storm  overflows,  which  dig* 
charge  sewage  mingled  with  storm  water  directly  into  the  brook,  m 
times  of  high  How. 

Chemical  Examination  of  Water  front  Stony  Brook,  Boston, 
[I'arti  per  100,000.} 


AJ'PRAIU.IICK. 

KKinffE  on 

AMAomA. 

AA 

1 

> 

IS 

f 

1 

1 

1 

1 

r 

1 

Album  Inula 

^ 

1 

1 

1 

2 

E 

1 

183«3 

111117. 

Jan.  2fl 

aiigbt. 

OOM. 

0.80 

19.00 

6.10 

,0683 

.0330 

.0906 

.0094 

3.90 

.3400 

.0004 

.41   M 

18630 
188A6 

Feb.  S4 

Dlitloel. 
Decided. 

Conn., 
MDdy. 

O.fiO 

o.eo 

9.70 
10.00 

a.Z5 

4.00 

.0338 
.0432 

.08S4 
.lO&l 

.0813.0063 
.U603.0502 

1.11 

1. 00 

.0600 

.0800 

,OQOT 
.0030 

.71 

1.1 

lotto 

Ai>r.2« 

Dlatlnot. 

Cou», 

0.30 

13.00 

8.90 

.0100 

.0270 

.0266 

.0004 

1.27 

.1100  .0011 

'ai 

«) 

ivm 

M«r  90 

DliUnct. 

Ootia. 

1.16 

10.00 

ZM 

.CIQ4U 

.0618 

.0378 

.0140 

i.n 

.ooooj.oon 

1»&8& 

June  38 

DLitlnot, 

Coui. 

0,0« 

14.10 

4.00 

.0640| 

•0^0 

.0310 

■1                    1 

July  38 
Aug.  90 

Dlitloct. 

brown, 
Bllgbt. 

0.36 
0.83 

1&.20 
U*70 

3.75 
4.16 

.0614 

.0333 
.0i90| 

.0372 
.0863 

.OOfi 

.0138{{l.66|{.000i<  . 

J 

2MM 

e«pi.so 

Dlsanct. 

Coda. 

O.&O 

16.20 

».0& 

.0816 

.0834 

.0814 

.00-^'                                        i 

S09M ; 

Oct.    27 

D^iflDct. 

Com, 

0.4S 

I6.M 

8.80 

.0600 

.0318 

.0U4  .OKm                                         ij 

3t7U 

De«.  39 

DMalded. 

Cotii.i 
cartliy. 

0.86 

13.60 

A.66 

.0821 
.0488 

.0400 
.0404 

.0186.039i   >                                       ' 

At... 

O.M 

13*63 

4*11 

,02^'  - !  n                                                J 

1 

_ 

Odori  gDoerally  d1«tlnetly  muetj  nod  oonlpiuiant,  beeomlnf  Minvfl^r 
Th*  i«fiiple«  were  collected  from  the  brook^  at  Bojlitoc  ATeoae,  LJ^^.'^ 
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FALL  AND  FLOW  OF  STREAMS. 
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SUMMARY  OF  WATER  SUPPLY  STATISTICS. 


At  the  end  of  the  year  1897  the  State  coDtained  32  cities  and  321 
owns.  The  town  of  Bradford  was  annexed  to  the  city  of  Haverhill 
luring  the  year,  and  the  new  town  of  Westwood  was  set  off  from 
.he  town  of  Dedham,  so  that  the  total  number  of  towns  remains  the 
lame  as  in  1896. 

During  the  year  1897  a  public  water  supply  was  introduced  for 
the  first  time  into  the  towns  of  Groton  and  Sheffield,  and  important 
additions  to  many  of  the  existing  works  were  made  to  increase  the 
capacity  of  the  sources  of  supply. 

The  following  table  gives  a  classification  by  population  of  cities 
and  towns  having  and  not  having  a  public  water  supply  Dec.  31, 
1897.     The  populations  are  taken  from  the  census  of  1895  :  — 


PonTLATlOV 


Nomber  of 

PUCMOfOlTMl 

PopaUUon 

hAvinir  ft  PulH 

lic  Water 

Sopplj. 


Total 
Fopalatloo  of 

Placet 

In  Preordlng 

Column. 


Nambrr  of 

Placet  of  GiTeo 

Population 

notharlng  a 

Public 

Water  Supplj. 


Total 
Population  of 

Placet 

in  Preceding 

Column. 


Under  600, 
600-1,000, 
1.000-1,500, 
1,600-2,000, 
^000-2,600, 
^600-S,000, 
8,000-3,600, 
9,600-4,000, 
4,000-4,600, 
i.bove  4,500, 

Totals, 


0 
4 

10 
0 

10 
7 

10 
6 
0 

06 


100 


0 

8,aoi 

11.912 
16,722 
22,182 
19,807 
82,616 
18,219 
89,006 
2,088,793 


2,261,617 


86 
66 
88 

80 

18 

11 

7 

1 
1 
1 


198 


18,287 

42,608 

46,864 

61,764 

28,882 

20,624 

22,509 

8,669 

4,066 

6,039 


248,666 


From  the  totals  given  in  the  preceding  table  it  will  be  seen  that, 
ilthoHgh  but  45.3  per  cent,  of  the  cities  and  towns  in  the  State  have 
ft  public  water  supply,  yet  the  total  population  of  places  supplied 
represents  90.1  per  cent,  of  the  whole  population  of  the  State*    TVv^ 
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nuaiber  of  people  to  whom  a  public  water  sapply  is  available  is 
somewhat  leas  than  the  total  po|)ulatioD  of  the  muDicipalHies 
supplied,  but  the  difference  is  not  large* 

There  are  now  10  towns  havings  by  the  census  of  1895,  a  popula- 
tioD  exceeding  3,000,  which  are  oot  provided  with  a  public  wakr 
supply.     These  are  given  io  the  following  table  :  — 


Towxfli. 

ropnlaUonln 

Towvi. 

Popakllnli 

BUckftoii*».       •       .       .       .       • 

6,090 

PapiMroll •       • 

SJtl 

BuraaUbte 

4.066 

DiKllojr 

Mi 

North  ADdoT«r| 

8,M0 

Cbolmsford.      «       *       .       .       . 

Mm 

8atton 

3,430 

Dmitmootli 

I.W 

Tewlcibaryi       ■       *       «       *       » 

S«S79 

D««rfl«Id,  ...... 

wwr 

In  the  following  table  the  various  water  supplies  are  classified 
according  to  the  dates  when  a  fairly  complete  eysteoi  of  supply  was 
first  introduced  into  a  city  or  town  :  — 


Haiut)cf  of 


TB4Ba. 


K  umber  oT 

PJMCS 


Previous  to  1860, 

18IIO>ld6»,  loeiailTfl, 
1ST0-I87tt,  loetuftlTe, 
lSSO-iaa0,  lD{iliitlve, 
M90,     . 


0 
4 
10 
44 

ei 

4 


16»4,    . 

laaa,  , 

18©7.    , 

Tolal, 


160 


During  the  year  1897  the  town  of  Watertown  took  possession 
the  works  which  were  formerly  owned  by  a  water  company.     At 
end  of  the  year  all  of  the  32  cities  in  the  State,  having  an  ago^rega^ 
population  of  1,640,503,  owned  their  water  works.     Of  the  IS 
towns  having  a  public  water  supply,  80,  with  a  population  of  40C 
424,  own  their  works;  while  48,  having  a  population  of  210,5£ 
are  supplied  by  private  companies.     The  total  population  in 
cities  and  town.^  owning  their  works  is  2,040,927 #  against  21<>,£ 
in  those  supplied  by  private  coai\>aiiiea* 
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'he  fol lowing  table  gives  statistics  with  regard  to  the  eoni^ump- 
i  of  water  id  many  of  the  cities  and  towos  in  thia  State  where 
b  records  are  kept.  The  popiilationa  for  18^7,  a^  given  in  the 
e,  were  obtained  by  adding  two-Sflhs^^  of  the  increase  in  populu- 
I  from  1890  to  1895  to  the  population  as  determined  by  the 
BUS  taken  id  the  latter  year.  The  daily  consutDption  per  inhabi- 
t  hai*  been  obtained  by  dividiog  the  average  daily  consumption 
the  estimated  total  population  of  the  city  or  town  in  18l>7,  and 
sefjuently  is  somewhat  less  than  the  atnouot  used  per  consumer, 
Ruse  there  are  in  all  cities  and  towns  a  greater  or  less  number  of 
pie  who  do  not  use  the  public  water  eupply.  The  difference 
ween  the  number  of  inhabitants  and  consumers  would  account  to 
irge  extent  for  the  low  rate  per  inhabitant  in  some  of  the  towns 
Bre  works  have  been  in  operation  for  a  short  time  only,  and 
are,  in  consequence,  water  has  not  been  generally  introduced. 
some  towns  the  population  during  the  summer  months  is  much 
ater  than  shown  by  census  returns,  and  in  such  cases  the  con- 
nption  per  inhabitant  as  given  in  the  table  ia  somewhat  higher 
,n  it  would  be  if  allowance  was  made  for  the  increased  population 
the  summer. 


^Mistics  nlaling  to  the  Consumption  of  WtUer  in  Various  Cities  and  Towns^ 


ftt  01  TOWTI. 

PODUU' 

tlon. 
IM7. 

C<in«iimp' 

QtMoni. 
IW7, 

L>iUlx 
Com  u  mo- 
tion )MT 

1M7. 

ClTT  OB  Town, 

lt*7. 

Avmfe 

Contump- 

OAliODt, 

t»«7. 

t\ou  per 

lnh«U- 

Utit. 

11107. 

tfk>D  ftod  Rock- 

9.m 

»s,ooo 

S4 

Canton*    . 

4»flTfr 

181,000 

88 

>t*r,        *      * 

t,Ul 

317,000 

&2 

CobMiet, 

2,4S4 

M,OQO 

S8 

rbonragb, 

ifiii 

m^ooo 

41 

CotUgc  City,  » 

1,022 

04,000 

1» 

A'    '    ' 

1.722 

4B,ooa 

28 

Dmoverm,  . 

8,472 

818,000 

T8 

■  .    .    . 

3,003 

78.000 

S7 

DedhaiB, .       *       . 

7,347 

800,000 

09 

1:  *  ' 

•!««<».    KTer«il 
:y»t4c  Woflm). 
Bitr««, 

12,20a 

142,400 
ft,4f)e 

Sft7,ooa 

67,SftT,O0O 
12,M9f00O 

3M»0«0 

TO 

iia 

S8 
M 

1  EMtbAmptOD, 
Eaatoii,    . 

Fftll  River.      . 

«,M8 
4,48* 

05,12£ 

889,000 

90,000 

172,000 

8,870,000 

80 

4t 

80 

T,T4i 

ISO^OOO 

26 

Foxborougb^  * 

«.tta 

180,000 

48 

S9»&]3 

1,0M»000 

30 

PrfLEDlDghatzi,  .        * 

9,02 

822.000 

88 

llUlii«.       *       « 

n.TM 

1,|«2,0<» 

78 

Fr»nkHn» 

8,208 

173,000 

83 

1!  .  _                     .         . 

M,38t 

6,«58,0OQ 

77 

Gttj-dti«ft . 

9.488 

639,000 

87 

c 


i 
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Statistics  relating  to  the  Consumption  of  Water  in  Various  Cities  and  lbwn$— 

Concluded. 


CiTT  OR  Town. 

Popula- 
tion. 

ATcrage 

Dally 
Consump- 
tion. 

Dally 
Consump- 
tion per 
Iiibalbl- 
tant. 

CiTT  OB  Towir. 

'r- 

ATcrage 

DaUy 

Oonsomp- 

tloa. 

CUMMHin^ 
ttonpcr 

iDlMU. 

last 

1897. 

Gallons. 

OaUons. 

1887. 

Oallona. 

OalloM. 

1S97. 

1897. 

1887. 

1807. 

Olonceater,     . 

29,635 

834,000 

28 

Norwood, 

4.910 

854.000 

72 

0raftoD,  . 

5,141 

85,000 

17 

Orange,   . 

5.878 

188,000 

S4 

HolliatOD,        .       . 

2.758 

37,000 

14 

Peabody,         .       . 

10,04T 

985.000 

88 

HopklntoD,     . 

2.542 

26,000 

10 

ProTineetown, 

4,520 

Uft,000 

28 

Hyde  Park,     .       . 

12,480 

714,000 

57 

Qulncy,    .       .       . 

22,808 

1,250,000 

51 

Ipawtcb, . 

4,832 

88,000 

18 

Randolph  and  Hoi- 

brook. 
Beading, . 

6,821 

270,000 

48 

Lawrence, 

55,108 

8,107,000 

56 

4,089 

143,000 

28 

624 

48,000 

77 

Revere   and    Win- 

throp. 
Rockport, 

18,908 

1,001,000 

78 

Lowell.    .       .       . 

87.035 

6,594,000 

76 

8,no 

170,000 

28 

Lynn  and  Bangui, . 

80.831 

4,642,000 

66 

Ratland, . 

977 

16,000 

18 

Maiden,   .       .       . 

32.880 

1,461,000 

45 

Salem,     . 

85,942 

2,281,000 

68 

Manchester,    . 

1.910 

149,000 

78 

Sharon,   . 

1,750 

40,000 

28 

Mansfield,       .       . 

3,838 

110,000 

29 

StoaghtoD,      . 

8,440 

211,000 

89 

Marblebead,    . 

7,459 

321,000 

43 

Swampscott     and 

Nahaot. 
Taunton, . 

4,142 

428,000 

103 

Marlborougb,  . 

15,445 

535.000 

35 

27,782 

1,250,000 

45 

Maynard, 

3,246 

84,000 

26 

Tlsbury.  . 

990 

80,000 

80 

Medford, 
Melrose,  .       .       . 

15.832 
18,343 

1.099,000 
924,000 

69 
69 

Wakefield  and 

Stoneham. 
Walpole, 

15,169 
8,150 

606,000 
58,000 

44 
18 

Mlddleborougb,      . 

6,939 

196.000 

28 

Waltham. 

21,744 

1,541,000 

71 

Mil  ford  and  Hope. 

dale. 
Milton.     . 

9.031 

606,000 

67 

Ware,      . 

7,780 

237,000 

81 

6,014 

134.000 

22 

Wareham,  Onset 

Bay. 
Watertown  and 

Belmont. 
Webster, . 

8,333 

18,000 

4 

Montague. 
Nantucket, 

5.963 
2.915 

415.000 
83,000 

70 
28 

11,215 
8,106 

513,000 
275,000 

46 
84 

Natlck,     .        .       . 

8.692 

375,000 

43 

Wellesley,       .       . 

4,481 

in.ooo 

89 

Needham. 

3,701 

183,000 

50 

Weeton,  . 

1,728 

29,000 

17 

New  Bedford. 

61,058 

5,676,000 

93 

Whitman, 

6,265 

108,000 

27 

Newburyport, 

14.794 

649,000 

37 

Wlnchendon.  . 

4,580 

48.000 

11 

Newton.  . 

28,874 

1,804,000 

62 

Woburn, . 

14,450 

967,000 

87 

No.  Attlebo rough. . 

0.510 

164.000 

25 

1  Worcester, 

104,411 

8.820,000 

82^ 

North  Brookfield,  . 

4.941 

166,000 

34 
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Rainfall. 

le  rainfall  for  the  year  1897  was  3.41  inches  more  than  the 
lal.  Ad  excess  of  rainfall  occurred  in  the  months  of  May, 
),  July,  August,  November  and  December,  while  in  the  other 
ths  there  was  a  deficiency ;  the  greatest  excess  occurred  in  the 
th  of  July,  when  the  rainfall  was  7.86  inches,  or  3.88  inches  in 
8S  of  the  normal  for  that  month.  The  greatest  deficiency 
rred  in  October,  when  the  rainfall  was  but  0.8  of  an  inch,  or 

inches  below  the  normal  for  the  month  of  October.  The  large 
Lint  of  rainfall  during  the  summer  months  caused  a  large  flow  in 
streams  during  that  portion  of  the  year  when  the  flow  is  usually 
lest.     The  average  rainfall  in  Massachusetts,  as  deduced  from 

continued  observations  in  various  parts  of  the  State,  is  given 
le  following  table,  together  with  the  rainfall  for  each  month  in 
f  and  the  departures  from  the  normal :  — 


re- 1897. 

Normal 
Rainfall. 

Inches. 

RslnfaU. 
1897. 

Inches. 

Excess  or 

Dencif  ncy.  1 

1897. 

Inches. 

MoifTH-1897. 

Reinfall. 
1897. 

Inches. 

Excess  or 

Deficiency. 

1897. 

Inches. 

7 
ir 

y, 

8.88 
3.68 
8.97 
8.80 
3.80 
8.81 
3.08 

8.81 
2.51 
8.08 
2.80 
4.55 
5.03 
7.88 

—0.07 
-1.12 
—0.04 
-0.41 
+0.86 
-fl.72 
+3.88 

August, 
September, 
October,      . 
November, . 
December,  . 
Total,   . 

4.81 
8.84 
8.90 
4.10 
8.60 

4.70 
2.14 
0.80 
6.52 
4.67 

+0.89 
—1.20 
—8.19 
+2.42 
+1.07 

45.10 

48.51 

+3.41 

)  show  the  condition  of  the  streams  or  sources  of  water  supply 
which  samples  of  water  have  been  collected  for  analysis  during 
',  the  following  tables  are  presented,  which  give  the  daily  rain- 
n  inches  at  9  stations  scattered  throughout  the  State :  — 
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0.6S 

0.3  a 

0.7a 

0.^4 

oas 

24,.        . 

O.OG 

0.70 

- 

0.B3 

1.27 

0.83 

a 

1.77 

l,m 

^.    ^ 

O.OT 

-    , 

i.ii 

0.07 

0,OS 

__^ 

- 

' 

- 

30,  . 

0.30 

- 

0.11 

- 

- 

1.67 

- 

* 

24. 

- 

0.30 

0.07 

' 

- 

o,ol 

- 

- 

- 

2«,  .        . 

- 

- 

- 

- 

- 

- 

- 

- 

27. 

- 

-    1 

- 

- 

- 

- 

- 

" 

- 

3T,  .        . 

« 

- 

- 

- 

- 

- 

- 

- 

M,        . 

* 

o.eo 

- 

« 

* 

* 

- 

* 

' 

30.  .        . 

- 

- 

- 

- ! 

- 

- 

- 

- 

n. 

l.»A 

3*a£ 

1.31 

1.40 

1.74 

0,00 

1.87 

i.m 

IM 

30.  . 

- 

- 

- 

- 

- 

- 

-1 

- 

10.       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

^,.        . 

- 

- 

- 

- 

" 

_ 

- 

- 

* 

w,     - 

0,(3^ 

- 

o.aa 

0.14 

' 

0.0* 

0.37 

0.04 

- 

ai. . 

- 

- 

-1 

- 

- 

" 

- 

- 

- 

Tot,, 

is.nM.wr 

13.00 

..u 

4, as 

3.03 

4. TO 

a.oo 

3.  BO 

T&TALM, 

4.33 

4.^ 

3.00 

s.ee 

4.68 

3.39 

'- 

4.10 

8.67 

*  PreolpltatioQ  inoladed  in  that  of  following  day. 
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Daily  Bainfall  in  Inches  at  Nine  PUtces  in  Massachutelts,  Oeographieattff  *eU^ 

I'oiitinuyci 


Avptaiitber,  iStt- 

1 
s 
» 

B 

OF 

i 

-J 

s 

s 

a 

m 

E 

1 
s 

at. 

S 

1 

:3 

1 

1 

c 
a 

1= 

1 

Bay 

or 

i 

e 

f 

< 

IS 

i 

i 

B 

m 

1 

E 

^3 

i 

i 

c 

B 

1,     . 

a,  .     . 

4,    .       . 

s,  .     . 

T.   ,      . 

ft,  .     . 
».  -     < 

10,    .        . 

11,  .     . 

13,    .       , 

u,   .      . 

16,  * 

Ifl,     -        . 

17,  , 

18i    -       « 
10.     .       . 
20.     .        . 
31,     , 

22,  . 

23,  . 

24,  *        . 

26,  .        . 
M,    .        . 

27,  .        - 

so,    . 

3«,     .        . 

0.B£ 
0.06 

0.03 

0,50 
0,23 

0.16 

1.26 

_ 

0.06 

0.10 

0,0S 

0.14 
0.11 

O.20 

0.06 

o.oa 
o.ie 

0.08 
0.04 

oao 

0.67 
O.Sfe 

0.67 

0.0& 
0.04 

9 

O.Bl 

o.n 

0.07 

0.16 
O.U 

0.S3 

O.OS 

* 
0.67 

0.08 

0.S2 

0.24 

ft 
0.11 

0.64 

* 
0.37 

0.62 

0.60 

0.1« 

0.47 

O.M 
0.21 

_ 

1.63 

0.04 

0.19 
0.5S 

* 

0.47 

_ 

O.H 

0.28 

0.04 
0.04 

* 
0.30 

• 
0.21 

1..       * 
2.  .      , 
3,*       . 
4,.       . 
0,-       < 
6,.       , 
T,  .       . 

i.>      . 

0.  .        . 

10,,         . 

11,.     . 

12,*        . 

13,  .        . 

14.  .        . 

1*»  .        . 
10,.        . 

17,  .       . 

18,  .        . 
10,  .        . 
30,  .        . 
21,.        . 
2^  .        . 

::  : 

25,  .        . 

27.  , 

10,.        , 
30.  .        . 

SO,,        . 
31,.        . 
Tqtali. 

0.B6 
O.OS 

O.TO 

- 

- 

0.00 

o.as 

- 

0.03 

- 

0.13 

0.14 

0.01 

m 
0.4S{I, 

\ 

• 

Totals, 

1,S6 

t.w 

S.87 

3.01 

S.32: 

2.48 

'■" 

2.90 

0,U 

O.OQ 

0.79 

!.» 

0.41 

0.£3 

0.30 

0.43jl.l^ 

*  Precipitation  Included  In  that  of  following  day. 
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Ikiily  Rainfail  in  Inches  at  Nine  Places  in  JUassackusetts,  QeographicaUy  selected 

—  Concluded. 


»««fMnb«f,  is»7. 

i 

1 

1 

1 

'  1 

1 

j 

1 

1 

1 

1 

'1 

1' 

1 

1 

1 

1 

1 

1 

1 

I 

1.  . 

%   . 

%  . 
li  , 

Ml  . 
3*.    • 

as,  . 
».  - 

* 

« 
0,10 

* 

Has 

4 

1.46 

0,02 

* 

O.iT 

a,n 

0.^ 

« 

0.^ 

• 
0,44S 
0.49 

0.0B 

0,40 
2.34 
O.M 

0.03 

0,3a 

0.03 
1.71 

0,14 

'• 
0.40 

0.1& 

0.03 
0.24 
«.A2 

0.17 

4 

* 

♦  1 
1.6S 

* 
0.08 

0.20 

• 
0.30 

* 
0.24 

0.0^ 

o.ss 
o.so 

« 

0.00 

* 
0,T2 

• 
tZ.04 

O.M 

« 

o.3e 

* 
a.S2 

o.ot 

O.iT 
O.lfl 

4 

* 

a*47 

O*0t 

•' 
1,00 

# 
l.Ofl 

* 
0.00, 
0.10 

0,14 

O.IS 

•i 

••" 

O.IS 

0.»i 

o.os 

• 
O.TB 

• 

* 
0.24 

o.ao 

0.51 
0.0S 

o.ae 

« 

0>U 

m 
* 

0.04 

_ 

*- 

0.S7 

• 
1.82 

oao 

* 

0.S1 

o.sa 

* 

0.41 

• 

o.u 
o.a 

* 

K.iO 
0.4S 

« 

oao 

o.lfl 

* 
i.ie 

* 

0.(^ 

oae 

• 

0.12 

ft 
0.43 

♦ 
0.10 

4 
0.S3 

1,    - 
3,    . 

%    - 

e,  • 

10,    • 

u,  . 

13.. 
I3J,    * 
14,    . 

10,    . 
IT,    . 
18,    . 
10,    . 

20,  . 

21,  . 
^    * 

31,    , 

«r,  . 

30,    . 
so,    . 
SI,    . 

• 
0.00 

0.10 

0,00 

* 
i.eo 

0.30 
0.00 

0.00 

* 
O.OT 

O.ftS 

0.00 

O.OT 

O.Ofi 
0.04 

m 

o.oe 

4.00 

0.(^ 

0.11 
0.07 

0.06 

0.12 

0,TO 

0.04 
0.10 
0.01 

0.11 

0,3a 

1.58 

* 
0.00 

O.Sl 

O.OB 

0.14 
1.33 

0.00 

♦ 
0.S8 

« 
0.1* 

0.43 

4 

3.00 

0,04 

O.JS 

0,10 

0.10 
O.iO 

* 
O.0fi 

O.ST 

ft 
0.13 

0.42 

« 
3.40 

0.00 

4 

0.30 

0.31 

0.0ft 
0.M 

0.03 

4 

O.DS 

0.10 

0.83 
3.10 

0.30 

o.oe 

0.13 

o.oe 

!       * 
0.00 

o.a 

4 

0.33 
0.30 

4 

3.10 

4 

0,00 

4 

0.S 
OvOS 

o.ao 

o.os 

O.OQ 

4 
4 

0.M 

4 

o.n 

0.04 

0.00 

* 
3,31 

0.02 

*  1 
Q.SO 

0.35 

4    ' 

0.14 
0.^ 

4 

0.00 

o.oo 

4 

0.30 

0,03 

O.ao 

l.SO 

* 
0.03 

* 
0.43 

4 

0.05 

« 
0,33 

4 

O.lt 

Tot,, 

S,TT 

6,T8 

T,3a 

«.4& 

fl.74 

r. 

e.66 

..« 

9.T4 

fi*n 

6.00 

0.30 

&.oa 

i.fiO 

S.73 

4,30 

4.&8| 

4,30 

TOCAU  rOB  TKS  Tbab,  ■>.,*. 

u.oo 

W.TO 

fil.39 

44.»9 

4e4T 

41.T7 

43.00  40.39 

50.00 

*  Pnciplution  locloded  io  thai  of  foUowVng  dm^. 
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Flow  op  Streams. 

The  flow  of  the  streams  of  the  State  duriDg  1897,  as  indicated  b; 
the  flow  of  the  Sudbury  River,  was  very  nearly  the  average  for  th 
past  twenty-three  years.  The  flow  was  above  the  average  in  June 
July,  August  and  December,  and  below  the  average  during  the  othe 
months  of  the  year.  In  order  to  show  the  relation  between  the  flo^ 
of  the  Sudbury  River  during  each  month  of  1896  and  the  normf 
flow  of  the  same  river  as  deduced  from  23  years'  observations,  froi 
1875  to  1897,  inclusive,  the  following  table  has  been  prepared.  Th 
area  of  the  watershed  of  the  Sudbury  River  above  the  point  of  meai 
urement  is  75.2  square  miles. 


Table  showing  the  Average  Monthly  Flow  oj  BudJbury  River  for  the  Year  2S9\ 
in  Cubic  Feel  per  Second  per  Square  Mile  of  Drainage  Area^  also  Dej>arlur^ 
from  the  Normal  Flow. 


Mouth. 


Normal  Flow. 

Cable  Feet  per 
Second  per 
Square  Mile. 


January, 
February, 
March,    . 
April,      . 
May, 
June, 
July,       . 
August,  . 
September,     . 
October, 
November, 
December,     . 

AVXRAOB, 


1.841 
2.850 
4.421 
3.108 
1.707 
0.759 
0.315 
0.447 
0.376 
0.815 
1.448 
1.616 


1.637 


AcTDAL  Plow 
I1I1997. 

Cubic  Feet  per 
Second  per 
Square  Mile. 


1.307 
1.649 
3.967 
2.343 
1.415 
1.488 
1.018 
0.913 
0.282 
0.146 
1.397 
2.451 


1.540 


RXCBSS  ot  Db- 
FICIBKCT. 

Cubic  Feet  per 
Second  per 
Square  Mile. 


—0.534 
-1.210 
— 0.4« 
— O.760 
—0.292 
-!-0.7» 
-H).703 
-f0.4«6 
—0.094 
—0.689 
—0.051 
+0.835 


— 0.09T 


The  next  table  shows  the  weekly  fluctuations  during  1897  in  ^ 
flow  ot  two  ot  the  streams,  which  are  carefully  measured,  name^ 
the  Sudbury  and  Merrimack.  The  flow  of  these  streams,  partis 
larly  the  Sudbury,  serves  to  indicate  the  flow  of  the  other  strea/ 
in  eastern  Massachusetts. 
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8UDBOT 
RIVBB. 

Mkbrimack 

RIVBK. 

Sudbury 

RlVBB. 

Mbkbimack 

RlVKB. 

Wksx  svdimo  Sukdat. 

Cubic  Feet 

CnbicFeet 

Week  bmdimo  8u»dat. 

Cable  Feet 

Cubic  Feet 

1997. 

per 
Second 

per 

Second 

per  Square 

Mile. 

18»7. 

per 

Second 

per  Square 

Mile. 

per 

Second 

per  Square 

Mile. 

an.    3. 

0.760 

0.595 

July    4.  . 

0..679 

1.290 

10. 

2.273 

1.115 

11.  . 

0.088 

0.991 

17. 

0.850 

0.694 

18.  . 

0.442 

4.896 

M, 

1.400 

0.648 

25,  . 

1.532 

2.214 

31, 

0.864 

0.586 

Aug.    1,  . 

2.288 

2.243 

feb.    7, 

0.742 

0.593 

8.  . 

1.621 

1.459 

14. 

1.828 

1.568 

16.  . 

0.471 

0.997 

21, 

1.114 

0.935 

22.   . 

0.744 

0.878 

28, 

1.638 

0.849 

29,   . 

0.843 

0.971 

<tr.   7, 

8.434 

1.140 

Sept.    5,   . 

0.583 

0.731 

14, 

3.425 

2.418 

12,  . 

0.842 

0.589 

21, 

2.727 

2.079 

w.  . 

-0.065 

0.543 

28, 

5.001 

3.855 

26.  . 

0.782 

0.556 

Pr.   4, 

2.074 

2.964 

Oct.     3,  . 

0.461 

0.548 

11. 

3.840 

4.618 

10.   . 

0.314 

0.484 

18, 

2.693 

4.225 

17,  . 

0.604 

0.526 

26. 

1.826 

3.394 

24,   . 

0.356 

0.496 

•y   2. 

1.088 

2.815 

31.   . 

0.383 

0.450 

9, 

1.722 

2.309 

Nov.    7.  . 

1.310 

1.110 

ic.    . 

1.909 

2.737 

14.  . 

1.426 

1.274 

23.      , 

0.833 

1.955 

21,  . 

1.226 

1.388 

90.      . 

0.949 

1.754 

28.  . 

0.905 

I.IOS 

aoe   6,     . 

1.111 

1.895 

Dec.    5,  . 

0.869 

1.148 

13.     . 

3.210 

4.526 

12.  . 

0.092 

1.481 

20,      . 

1.352 

3.297 

19,  . 

4.857 

4.651 

27. 

0.571 

1.801 

26,  . 

1.857 

2.254 

The  following  table  gives  the  records  of  the  rainfall  upon  the 
•udbury  watershed,  and  its  total  yield,  expressed  in  inches  in  depth 
D  the  watershed  (inches  of  rainfall  collected),  for  the  year  1897, 
3gether  with  the  average  of  the  records  for  the  twenty-three  years 
rom  1875  to  1897,  inclusive.  The  records  of  rainfall  and  rainfall 
oUected  for  the  preceding  years  may  be  found  in  the  annual  report 
f  the  State  Board  of  Health  for  the  year  1890,  pages  338  to  340, 
be  annual  report  for  the  year  1895,  page  430,  and  the  annual  report 
3r  the  year  1896,  page  422. 
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Rainfall  received  and  collected  on  the  Sudbury  River  Watershed, 

MOWTH. 

1897. 

MSAS  VOB  SS  Tbabs, 
1S7B-1M7. 

RalnlkU. 

BalnfliU 
coUected. 

Percent 
coUectcd. 

B^fpfaB 

BainlUI 
eoUeeted. 

Percent 
coUccUd. 

Janaary 

. 

4.005 

1.507 

87.68 

4.227 

2.128 

60.22 

February, 

2.010 

1.718 

60.04 

4.216 

8.006 

71.82 

ICarch, 

•  II 
April, 

8.600 

4.675 

126.00 

4.381 

6.007 

116.84 

2.820 

2.615 

02.78 

8.340 

8.402 

106.86 

ICay,. 

4.370 

1.682 

87.36 

8.490 

1.900 

67.57 

Jone, 

4.466 

1.661 

87.28 

2.968 

0.847 

28.64 

5.446 

1.174 

21.56 

8.7t2 

0.808 

0.60 

Aara>i. 

3.510 

1.063 

30.00 

4.100 

0.616 

12.10 

September, 

2.035 

0.316 

10.78 

8.229 

0.421 

13.04 

October,    . 

0.470 

0.168 

85.74 

4.846 

0.040 

21.68 

November, 

0.405 

1.570 

24.61 

4.186 

1.616 

88.61 

December, 

5.205 

2.827 

64.81 

8.676 

1.864 

60.73 

Totala 

and 

aven 

igee. 

46.100 

20.815 

45.06 

46.767 

22.2M 

48.56 

The  Sudbury  River  records  are  particularly  valuable  as  a  basis  fo  -» 
estimating  the  yield  of  other  watersheds  in  Massachusetts,  both  oin 
account  of  the  accuracy  with  which  the  measurements  have  be&vi 
made  and  the  absence  of  abnormal  conditions  which  would  unfavo-mr- 
ably  affect  the  results.  The  following  table  gives  the  records  rela.^- 
ing  to  the  yield  of  this  watershed  for  each  of  the  past  twenty-thr^^e 
years,  the  flow  from  the  watershed  being  expressed  in  gallons  i>^er 
day  per  square  mile,  instead  of  inches  in  depth  of  rainfall  collect^<], 
in  order  to  render  the  table  more  convenient  for  use  in  estimate  mns 
the  probable  yields  of  watersheds  used  as  sources  of  water  supplj. 
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Yield  of  the  Sudbury  River  Watershed  in  Oallons  per  Day  per  Square  Mile.* 


Mons.                      1879. 

1A79.    1 

iS77. 

11178, 

1879* 

I88«i. 

1881  > 

lS8fl> 

Juiiur.     .      •       .       . 

10ft,OQO 

MEiOOO     ««.€00 

1,110,000 

T0O,0O0 

1,121,000)     415,000 

1,241,000 

SVbniftnr, 

i,«e,ooo 

|,3fle,000r     04&,0CC)  1,4^^,000 

1,711,000 

l,7S7,0O0t  1,M 8*000 j  3,403,000 

M»T«K 

1,004,000 

4,436,0001  4,813,000,  3, SO 7, 000 

2,330,000 

1,374,000'  4,(»04,000  2,830,000 

April,  . 

s.ow,ooo 

^,292,000  2,394,000   l,f)20,000 

3,Ilfl,Q00 

l,l«a,0O0,  1,MS,000|     MOT  ,000 

K»y.    . 

]  ass  ,000 

i.iae,ooo 

1,301,000  1,304,000 

1,114,000 

514,000      SH^,0Oy'  1,29^,000 

JliD«,     . 

aTOpOJo    ^apOoo 

697,000 

«Qe,ooo 

413,000 

1T«,000'  l,33S.0OQl     520,000 

July.    . 

221,0001      1S3»000 

»2,000 

128,000 

158,000 

177,0001     270,000 

so.ooo 

J.tifii«t. 

396,000    ioijom 

1  SI ,000 

47fi,0OO 

305,000 

119,000'     148,000 

b5i0OO 

Bvptembflj-, 

aoT^OOO,      lU.OQO 

00,000 

ieo,Qooi 

111,000 

»0,QQaj     lOT.OOO 

3oe,ooo 

Ctewber, 

IHe.OOOi     3S4»00O, 

633,000 

fitfl,ooa 

71,000 

101,000      180,000 

a>o,ooo 

Norctsber, 

i,aia,*iooj  i,os8,ooo 

1,418,000 

1,688,000 

2oe,ooo 

206,000    m^jm 

210,000 

t>«eeml»r, 

D«4«fXK)|     4£4,000 

1,SSO,000 

3,177,000 

402,000 

175,000:     775,000 

ai4,0OO 

Afermfe  far  vli«l«  fdftr. 

072>000  1.135,000 

1,214,000 

1,4^,000 

B»4,000 

57S,0O0i    *7fl,000 

862,000 

4t.  for  dzlflflt,  ilx  monilup 

&74,ooo    aw.ooo 

fiOS,000 

533,000 

230,000 

I43,ooc^|   :^,ooo 

211,000 

MOMTII. 

1888*       188ft. 

1888, 

1888. 

1887, 

1888. 

1880. 

1880. 

JilSDftTy,        .          *          .          » 

335,000      9«»,000 

1,336,000 

1,161,000 

3,6afl,00O 

1,OS3,000 

2,783,000 

1,264,000 

Vwbnx^rw, 

l,0as,000  2,142,000 

1,164,000 

4,§O0,0OO 

2,820,000 

1,»61,000 

1,196,000 

1,629,000 

Jf»rfh, 

1,311,000  3JBA,00D 

1,573,000 

3,050,000 

2,808,000 

3,237,000 

1,839,000 

3,043,000 

Aprfl,  , 

3,360,000  2,863,000 

1,816,000 

1,047,000 

a,ffi»,ooo 

3,646,000 

1,410,000 

1,876,000 

Miy.     * 

OSS,000  1,030,000 

1,336,000      720.000;  1,009,000 

1,632,000 

880,000 

3, 366,000 

June.    . 

300,0001     417,000 

420,000 

20^.0^1     414,000 

422,000 

663,000 

608,000 

JalTt     ' 

11.^,0001     224,000        62,000 

11^000^     114,000 

117,000 

ess,ooo 

loi.ooo 

AngtiBt, 

78.000,      257,000^     240,000 

94,000^     2U,000 

380,0001  1,432,000 

132,000 

91,000        44,000 

121,000 

118,000 

111,000 

1,156,000       824,000 

46B,000 

OAo/tmr, 

196,000        83,000 

333,000 

14^,000 

100,000 

1,900,0001  1,230,000 

2,272,000 

206,000      176,000 

1,178,000 

373,000 

£168,000 

2,768,000  1,941,000 

1,215,000 

I>«e«fnber, 

19^,0001     »2fi,000 

1,174,000 

1,030,000 

043,000 

3,043,000 

2,241,000 
1,38^,000 

907,000 

Av«r*ge  for  whole  year, 

A3S,0O0J  l,l2ffl,0O0 

1901,0001 

1,087,000 

1,1&I,000 

1,«7,WS0 

1,286,000 

A  V.  for  drlHt  six  mcHiilii, 

H6,O00      200,000 

301,000 

323,000 

334,000 

053,000 

014,000 

747,000 

i 

lleiLn  for  3a 

MOlTTiL 

1891. 

1808. 

tS0S* 

1884. 

1805. 

181NI«   11887, 

Year*. 
18T;|'1807, 

laelitiJve. 

JmDD»ry,      .        .       .       , 

3,018,000*  1,170,000 

433,000 

oos,ooo 

U034.OO0 

1,084,000 

846,000 

1,190,000 

Tt^twkTf, 

S,4aS,000    043,000  1,542,000 

wi,ooo 

541,000 

2,676,000 

1,067,000 

1,640,000 

llATeta, 

4,459,000  1,065,000  3,246,000 

3,339,000 

3,410,000  3,936,000 

3,5«&,O0O 

2,857,000 

Aphh  * 

3,391,000     871,000  3,135,000; 

1,640,000 

2,516,000 

1,4W,000 

1,616,000 

3,006.000 

UiJ,    . 

1    582,000  1,250,000  3,883,000 

840,000 

636,000 

360,000 

916,000 

1,104,000 

JiS.,   * 

1   414,000    42i;,ooo 

440,000 

419,000 

174,000 
331,000 

309,000 

963,000 

4P  1.000 

jQly,    . 

149,000     214,000 

i6a,wx» 

101,000 
300,000 

96,000 

658.000 

204,000 

AnniBl, 

l«3,000i    3SO,000 

181,000; 

230,000 

67,000 

6»l,000 

289,000 

203,000   3!n;i,ooo 

108,000 

ieo,oooi 

80,000 

388,000 

182,000 

244,000 

O0t0b«r, 

210,000     120,000 

231,000 

874,000 

1,379,000 

692,000 

94.000 

627,000 

3O6,0O(^    tft7,000 

110,000 

I3«,000 

t,777,00O 

650,000 

900,000 

9Sfi,0O0 

December, 

644,000    4M,0Q0 

7fi7,0Q0 

710,000 

UT«l,000 

667,000 

1,684.000 
901,000 

1,045,000 

AT^rAge  for  wbold  yttr, 

131^.000)    731 ,000: 1,037,000 

770,000 

1,163,000 

1,010,000 

1,057,000 

Atr.  lor  drleii  nix  inootlu, 

339,000     327,000     237,000 

356,000 

46«,000 

314,000 

664,000 

402,000 

*  The  area  of  the  Sadbnry  River  watershed  need  in  making  up  these  records  Included  water  sur. 
faces  amounting  to  about  1  per  cent,  of  the  whole  area,  from  1875  to  1878,  Inclusive,  and  subsequently 
increasing  by  the  eonatnietion  of  storage  reservoirs  to  about  3  per  cent.  In  1886.    The  watershed  also 

eoDtalna  extensive  areas  of  swampy  land,  which,  though  covered  with  water  at  times,  are  not  included 

la  the  above  percentages  of  water  surfaces. 
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IXPEEIMENTS  UPON  THE  PURIFICATION  OF  SEWAGE  AND 
WATER  AT  THE  LAWRENCE  EXPERIMENT  STATION.* 


By  Harrt  W.  Clark,  Chemist  in  Charge. 


The  year  1897  is  the  tenth  that  the  investigations  of  the  Lawrence 
Experiment  Station  have  been  continued.  The  work  has  been  car- 
ried on  under  the  general  supervision  of  Hiram  F.  Mills,  A.M.,  C.E., 
tnember  of  the  State  Board  of  Health,  with  the  writer  in  direct  charge. 

This  report  is  divided,  as  usual,  into  two  parts :  the  first  giving 
i  full  account  for  the  year  of  all  the  work  performed  at  the  station 
ipon  the  purification  of  sewage ;  and  the  second,  a  full  account  of 
the  work  for  the  year  upon  the  purification  of  water. 

Sewage  Purification. 

During  the  first  seven  years  of  operation  of  the  station,  all  the 
studies  upon  sewage  purification  were  made  at  the  station  and  with 
Lawrence  sewage  drawn  from  one  of  the  main  sewers  of  the  city. 
During  the  past  three  years,  studies  of  the  composition,  volume  and 
methods  of  disposal  of  waste  liquor  of  various  manufacturing  indus- 
tries in  the  State  have  also  been  made.  Some  of  these  studies  have 
necessitated  the  operation  of  filters  at  places  in  the  State  where  this 
manufactural  sewage  is  produced,  as  enough  of  the  liquor  for  experi- 
ments upon  a  suitably  large  scale  could  not  conveniently  be  brought 
to  the  station. 

Many  of  the  problems,  however,  have  been  studied  at  the  station  with 
small  filters,  as  it  was  considered  that  in  some  cases  results  obtained 
from  these  filters  would  show  whether  or  no  this  manufactural  sewage 
could  be  filtered  and  purified  by  the  same  processes  which  had  been 
successful  in  the  purification  of  ordinary  city  sewage.     Moreover, 

*  a  fall  acooant  of  the  work  done  at  the  Laurence  Experiment  Station  for  the  years  1888 
and  1889  is  contained  in  a  special  report  of  the  State  Board  of  Health  apon  the  Purification  of 
Sewage  and  Water,  1890.  A  similar  account  for  the  years  1890  and  1891  is  contained  in  the 
twenty-third  annual  report  of  the  Board  for  the  year  1891.  Since  1891  the  results  have  been 
poblished  yearlj  in  tbe  annaal  reports. 
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tbese  smaH  filters  could  be  atteDded  to  more  carefully  when  uoder 
constant  supervision  at  the  station  than  larger  filters  at  the  nianufacl- 
uring  establishments,  which  we  could  visit  only  from  time  to  time. 

In  the  last  report^  results  were  published  of  studies  and  experi- 
ments with  the  sewage  from  two  tanneries,  two  w^ool-scouring  eslnh- 
lishments  and  three  paper  mills.  The  waste  liquor  from  thee©  three 
industries  has  seemed  to  cause  the  greatest  pollution  of  streams  in  the 
State >  judging  from  observation  and  from  applications  to  the  Board 
in  regard  to  pollution  of  streams. 

Studies  and  experiments  with  the  sewage  of  tannery  No.  2,  &o 
called,  have  been  continued  through  the  year,  and  the  studies  aod 
experiments  upon  the  sewage  of  tannery  No.  1  through  the  first 
three  months  of  the  year.  Studies  of  paper-mill  liquors  and  methods 
for  their  disposal,  especially  by  rapid  filtration  through  coke  aod 
cinders,  have  been  continued,  and  also  further  investigatioo  has 
been  made  in  regard  to  the  purification  of  wool-scouring  liquor  from 
the  two  plants  previously  noted,  together  with  some  interesting 
studies  of  the  liquor  from  n  third  plant. 


Tannery  Sewage. 

Tannery  No^  /. 

An  extended  study  of  methods  of  purifying  the  sewage  from  this 
tannery  was  made  during  1896,  and  continued  during  the  first  three 
months  of  18J>7.     To  give  again  a  brief  description,  it  can  be  said 
that  the  tannery  is  engaged  in  preparing  and  tanning  calf  skins,  and 
two  germicides  are  used  in  large  quantities,  the  principal  one  being 
sulphide  of  arsenic,  which  is  added  to  the  liquor  in  the  process  of 
freeing  the  skins  of  hair.     A  ton  or  more  of  this  chemical  is  used 
each  month,  mixed  with  lime  to  form  a  soluble  salt  of  arsenic,  aod 
the  sewage  always  contains  a  large  quantity  in  suspension  and  in  eola- 
tion*   It  was  found  during  1897  that,  by  passing  this  sewage  through 
a  coke  strainer,  the  arsenic  could  ho  removed  quite  completely  from 
it,  on  account  of  the  formation  of  a  double  insoluble  salt  of  iron 
and  arsenic,  and  that,  after  this  preliminary  straining,  the  sewage 
could  be  purified  by  filtration  through  sand  b^^  the  same  actions  of 
nitrification  and  oxidation  successful  in  the  purification  of  onlinary 
sewage. 

Three  filters  have  been  used  in  experiments  upon  the  puriticationj 
of  sewage  from  this  tannery  ;  ¥\\lfev  ^'^^  1 V^  ^outaiuing  4.5  feel  hi 
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depth  of  sand  of  an  effective  size  of  0.23  millimeter,  and  receiving 
the  sewage  at  a  rate  of  50,000  gallons  per  acre  daily ;  Filter  No. 
72,  a  coke  filter  or  strainer,  receiving  the  sewage  at  the  rate  of 
100,000  gallons  per  acre  daily;  and  Filter  No.  73,  of  the  same 
depth  and  material  as  Filter  No.  71,  and  receiving  the  etfluent  of 
Filter  No.  72  at  the  rate  of  100,000  gallons  per  acre  daily.  The 
following  table  gives  the  average  analyses  of  the  tannery  sewage 
and  the  effluents  of  these  three  filters  for  the  first  three  months 
of  1897,  after  which  the  filters  went  out  of  operation. 


Average  Analyses  of  Sewage  applied  to  and  Effluents  from  Filters  Nos. 

72  a7id  73. 
[Parti  per  100.000.] 


71, 


Ammokia. 

1 

KiTROGKNAS    j 

^ 

1 

2 

o 
c 

< 

i 

o 

Sewage 

Effluent  of  Filter  No.  71, 

1.0900 
3.9833 

4.7000 
0.9933 
0.8900 
0.1118 

43.00 
88.30 
27.60 
32.67 

0.000 

o.ou 

0.037 
1.693 

.0000 
.0000  1 
.0033 
.0047 

40.50 
14.77 

Efflueni  of  Filter  No.  72 

Effluent  of  Filter  No.  73, 

3.0667 
0.6947 

11.97 
8.73 

Tannery  iVb.  2. 

In  place  of  the  large  sand  filter  which  had  been  in  operation  at 
tannery  No.  2  for  eighteen  months,  and  previously  reported  upon, 
a  coke  strainer  of  equal  area  has  been  in  operation  during  1897.  It 
has  been  known  for  some  time,  and  the  results  of  experiments  given 
in  various  reports  of  the  Board  show  that  city  sewage  can  be  strained 
through  coke  at  a  very  rapid  rate  and  a  large  percentage  of  the 
insoluble  organic  matters  of  the  sewage,  together  with  a  small 
amount  of  the  soluble  organic  matters  can  be  removed.  It  was 
thought  advisable  to  study  the  purification  of  the  sewage  of  this 
tannery  by  a  similar  method,  it  being  known  that  the  very  large 
amount  of  sludge  which  it  contains,  as  shown  by  previous  reports 
and  also  by  the  table  beyond,  rapidly  clogged  ordinary  sand  filters, 
and  thus  rendered  it  impossible  to  operate  them  at  high  rates.  It 
had  been  learned  from  experiments  that  a  considerable  portion  of 
this  sludge  precipitates  on  allowing  the  sewage  to  stand,  and  that 
the  supernatant  sewage  can  be  purified  by  filtrat\otil\iTov3L^^^Ti^^\sNji\. 
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there  results  from  this  method  a  very  large  amount  of  sludge  liquor. 
If,  however,  the  entire  sewage  could  be  passed  through  tt  coke 
strainer  at  a  high  rate,  the  sludge  removed  by  the  straioer  wotild 
remain  upon  the  surface  of  the  coke,  and  could  l>e  scraped  from  the 
filter  with  a  small  proportion  of  coke,  and  Imrned.  By  this  method, 
then,  we  would  have  do  troublesome  sludge  liquor  to  be  cared  for. 

This  slrainer,  tt^^  of  an  acre  in  area,  was  first  put  in  operutioti 
in  December,  18y*>,  It  contains  2  feet  in  depth  of  coke,  the  upper 
portion  being  coke  breeze  and  the  lower  portion  coarser  coke.  It 
has  been  operated  during  the  year  at  rates  varying  from  250,000  lo 
SOOjOOO  gallons  per  acre  daily,  and  has  been  entirely  successful  in 
caring  for  the  applied  sewage.  At  the  rate  given,  it  has  removed 
about  85  per  cent,  of  the  crude  organic  matters  of  the  applied  sew- 
age, represented  by  the  deterininutions  of  albuminoid  ammonia,  and 
83  per  cent,  of  those  represented  by  the  determinations  of  oxj'g^sn 
consumed.  This  sludge  has  clogged  the  surface  of  the  strainer  severti 
tiines  during  the  year,  and  has  had  to  be  removed.  While  no  exper- 
iment upon  a  large  scale  has  been  made  upon  the  question  of  haraiDg 
this  deposit,  coasidorable  fat  is  contained  in  it,  and  this,  together 
with  the  aid  to  combustion  given  by  the  coke  removed  with  the 
sludge,  as  show^n  by  a  laboratory  experiment,  makes  clear  thiit  it 
could  be  easily  disposed  of  in  this  way. 

The  effluent  of  this  strainer,  even  after  the  removal  of  so  large  i 
percentage  of  organic  matter  as  shown  by  the  figures  above,  is  fulljr 
as  strong  as  ordinary  city  sewage,  but  can  he  easily  disposed  of  itt 
hi^'^h  rate  upon  ordinary  sand  filters.  It  is  noticeable  that,  although 
nitrification  has  not  taken  place  in  the  strainer,  still  its  efflueat  ii 
often  fairly  clear,  and  of  a  color  easily  read  upon  our  color  standards ; 
while  the  applied  sewage  is  always  highly  colored,  either  black,  red 
or  brown,  according  to  the  nature  of  the  work  being  carried  ooin 
the  tannery.  The  following  tallies  give  the  monthly  average*  o( 
the  analyses  of  the  sewage  applied  to  and  the  effluent  from  tto 
strainer ;  — 
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Sewage  of  Tannery  No.  2. 

[P»rta  per  100,000.] 


ArPKAuxeM. 

AwMajtt^ 

WlTiOOKH  ii  1 

1 

ALHCMIFOIP, 

ItlT- 

1 
1 

1 

i: 

H 

1 

1 

1 

1 

1 

**7.   ^ 

Qra^. 

BUek. 

3,7t 

3.40 

a.3& 

37S.& 

«» 

.ooei 

43.9 

- 

itofy,- 

0rut^ 

Black. 

2.97 

4.39 

S.6ft 

^sa 

.43 

.0030 

30.1 

- 

^h.       . 

0rwt. 

Purpla. 

1.23 

*.70 

0.39 

131,0 

.34 

.Olii 

21.0 

- 

1.        - 

0«ftl. 

Purple. 

S.Q4 

1,66 

a,OA 

imA 

.23 

.0210 

S0.7 

- 

1  - 

Gwat.    , 

Pm|ib. 

2.7a 

4.02 

3.80 

3f3.A 

.20 

.0008 

eo.2 

- 

fc, 

GpepU 

BlA«k. 

hm 

4.3fi 

3,02 

&40.A 

.13 

.0023 

Ofl.O 

* 

,« 

QnMl. 

.50 

a.3o 

fl.sg 

fl.S& 

426.7  1 

.13 

.OfiOO 

in.  4 

li.lS 

lUtp 

Grent. 

Black. 

«.70 

8.SI 

S.2t» 

290.0 

.13 

.0000 

73.8 

42.80 

BBib^r 

emt. 

BrowD. 

».*) 

9.3fl 

«.w 

40T.2 

.16 

.0070, 

73.0 

23.90 

b«r. 

Qrnl. 

Bra  WD. 

5.40 

i.Sd 

7.«a 

309.0 

-U 

.0100 

60.0 

3.70 

uab«r 

Glut. 

Brawn. 

3.es 

ft.Sl 

3.00 

390.0 

.13 

.0207 

90.0 

19.80 

onber. 

G»Bl. 

Btowd. 

2,W 

£.0« 

1.T4 

&3S.4 

.3T 

.0007 

170.0 

60.20 

I.T«rKf 

|ft. 

Greai. 

' 

4.T4 

fi,4« 

3.BT 

350,8 

*2« 

.0122 

B4.1 

27.2« 

Effluent  of  Coke  Strainer, 

[Parts  per  100,000.] 
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1 

1 

i 
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1 

I 
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I 

! 

i 

i*ry,     .        .       . 

Great. 

Brawn. 

3.07 

2.1400 

1.5300 

2fl2 

.43 

.0327 

16.87 

- 

m»ry,    - 

Decided. 

Black. 

1.00 

0.7700 

0.3500 
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.n 

.0170 

5.83 

, 

et,        .        .       . 

Gr«at. 

Slack. 

I.IO 

0.3S00 

0.3100 

m 

.43 

.0135 

7.03 

- 

«,,... 

Great. 

Blaek. 

.1.39 

U.fiSOO 

0.4200 

813 

.17 

.0740 

ia.70 

- 

\    * 

Great. 

BUok. 

i.n 

0.9600 

o.eooo 

303 

.13 

.I3m  , 

1  17.04 

- 



D«eldei|. 

Black. 

0.93 

0.47«1 

O.S200 

2M 

.45 

.3300 

7,53 

* 

u  ~ 

Or«at. 

.55 

4.00 

1.2100 

o.eooo 

361 

.00 

.0193 

29.53 

1.07 

[Oil,         .          ,          . 

GtBftl. 

.90 

1.68 

1.0300 

0.7700 

407 

.22 

.3506 

11.75 

4.49 

Lunber, 

Decided, 

.71 

1.80 

0.3300 

0.0600 

a«i 

.71 

.2334 

7.aa 

1.30 

>fc#r,      .       .       . 

Decided. 

.03 

2.20 

0.4OD0 

0.3300 
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.18 
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3.00 

1.43 

«abtr, .       .       . 

Great. 

Black. 

1.53 

1.0400 

O.76O0 
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.15 

.om 

9.10 

3.27 

«0i1w, . 

Great. 

,97 

2.73 

0.3290 

O.40O0 
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.25 

.2175 
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-  / 

-       , 

2.03 

o.9eoo 

0.3300 

\™ 

i" 

\  Al^ 
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Sand  Filter  at  Tannery  No.  1, 

The  small  saud  filter  coEtainiDg  4  feet  in  deptb  of  sand  of  aa 
effective  size  of  0.15  millimeter,  put  into  operation  at  the  beginniJig 
of  1895,  and  receiving  the  gupernatant  sewage  resulting  from  allow- 
ing the  strong  tannery  sewage  to  stand  for  sedimentation  to  take 
place,  has  been  continued  in  operation  during  the  year.     The  tAte 
of  operation  has  been  30,000  gallons  per  acre  daily  during  the  year, 
and  the  filter  has  been  in  good  condition,  giving  a  fairly  well-purifi 
eflluent.     During  cold  weather,  its  effluent  contained  considerabl 
nitrogen  determined  as  albuminoid  ammonia^  owing  to  the  fact  ti 
channels  were  formed  upon  the  sides  of  the  filter  through  whicfr! 
unpurified  sewage  passed ;    but  nitrification  continued  exceedingly 
active,  although  the  temperature  of  the  building  in  which  this  filter 
is  located  approximates  the  temperature  of  the  outside  air*     It  mil 
be  seen  from  the  table  beyond  that  the  quantity  of  fatty  mattere  in 
the  sewage  applied  to  this  filter  are  great  when  compared  with  those 
in  ordinary  city  sewage,  but  they  do  not  seem  to  remain  in  and  clog 
the  filter ;  in  fact  the  fats  retained  by  the  filter  for  a  time  are  destroyed 
by  the  bacteria,  as  in  the  filter  receiving   ordinary  Bewage»  while 
much  of  the  fatty  matter  seems  to  come  through  in  the  effluent    The 
following  tables  give  the  monthly  averages  of  the  analyses  of  the 
sewage  applied  to  and  the  effluent  from  this  filter  ;  — 


SupematatU  Sewage  of  Tannery  No.  2, 

[P&rti  p«r  100,000.] 
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Effluent  of  Sand  Filler  at  Tannery  No,  2. 
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lird  filter,  coBtaining  4  feet  in  depth  of  sand  of  an  effective 
>.20  millimeter,  receiving  a  mixture  of  this  tannery  sewage 
rence  sewage  id  the  proportion  of  one  part  of  the  former  to 
the  latter,  has  been  continued  in  operation  daring  the  year, 
given,  generally,  a  welUpurified  etHnent.  The  reason  of 
J  this  filter  is  that  it  is  sometimes  necessary  to  care  for 
P©  of  domestic  and  mannfactural  sewage  upon  one  filtra- 
.  The  following  tables  give  the  monthly  averages  of  the 
of  the  sewage  applied  to  and  the  elliuent  from  this  filter  :  — 

Sttvage  applied  to  Filler  No.  75. 

[Partt  per  100,000] 
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Effiutnt  of  FiUtr  No.  76, 

[P»iu  per  100,000.] 
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Waste  Liquor  feom  Papeb  Mills. 

Investigations  have  been  continued  io  regard  to  the  nature  of  and 
feasible  methods  of  purification  of  waste  liquor  from  paper  mills. 
These  investigations  show  thatt  as  before  stated,  these  liquors  can 
be  divided  into  two  dajises,  namely,  those  produced  in  washing  find 
preparing  the  stock  and  those  produced  in  making  this  stock  into 
paper.  The  volume  of  the  first  class  is  much  less  than  the  volume 
of  the  second  class,  and  contains  a  very  much  greater  amount,  Tol- 
ume  for  volume,  of  organic  pollutions*  On  page  442  of  the  report 
of  the  Board  for  1896  is  given  a  table  of  analyses  of  waste  water 
from  the  rotary  boilers  of  paper  mill  No.  2,  so  called.  The  liquor  is 
the  waste  resulting  from  boiling  the  stock  —  consisting  largely  al 
this  mill  of  old  ropes  and  bagging  ^ — in  caustic  lime.  During  1897 
liquor  of  this  sort,  but  from  a  different  paper  mill,  has  t>een  applied 
to  sand  filter  No.  85  at  the  station.  The  analysis  of  this  liquor  for 
five  months  is  given  in  a  table  beyond.  The  table  shows  that  the 
liqaor  ia  much  mure  poWuleA  X\ii\u  \J;i^  ^^^tt^^^^Qwding  liquor 
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taper  mill  No.  2,  this  being  caused  by  the  different  and  dirtier  and 

pore  highly  colored  class  of  stock  used  in  this  third  tDilL 

I  This  liquor  was  applied  to  Filter  No.  85,  eoDtaiuiog  4^  feet  in 

leptb  of  sand  of  an  effective  size  of  0.23  millimeter,  and  the  rate  of 

application  and  the  monthly  averages  of  the  analyses  of  the  etHueut 

Ire  given  io  the  second  table  beyond.     On  comparing  these  two  tables 

i  will  be  seen  that  the  filter  succeeded  in  removing  only  a  small 

lercentage  of  the  organic  matters  present  in  this  strong  alkaline 

uor*     Nitrification  was  active  in  the  filter  during  two  months  of 

le  period  of  its  operation, — ^  August  and  September,  —  when  the 

Iter  was  receiving  a  liquor  somewhat  different  and   weaker  than 

le  average  for  the  entire  period.     The  applied  liquor  was  very 

lily  colored,  and  the  effluent  of  the  filter  was  also  too  highly 

lored  to  be  read  upon  our  ordinary  color  standards,  except  upon  a 

>w  occasions. 

This  strong  liquor  forms  but  a  small  proportion  of  the  total  out- 
^w  of  a  paper  mill ;  hence  experiments  upon  filtering  the  entire 
lixed  liquor  have  been  been  made,  our  analyses  having  shown  that 

t  account  of  the  large  volume  of  the  entire  outflow,  and  the  carbo- 
ceous  mther  than  nitrogenous  character  of  the  polluting  matters, 
line  system  of  removing  these  pollutions  by  sedimentation  and 
araining,  rather  than  by  filtration  and  nitrification,  is  probably  the 
iracticable  method  of  procedure. 

At  paper  mill  No.  1,  so  called,  strainers  of  coke  and  cinder  have 
ieen  operated  during  the  year  at  high  rates,  and  have  resulted  in 
iemoving  from  the  applied  liquor  a  very  large  proportion  of  the  total 
trganic  pollutions.  From  January  to  July,  inclusive,  a  coke  strainer, 
pntaining  about  1  foot  in  depth  of  coke,  with  coke  breeze  forming 
pe  upper  portion*  was  operated  at  a  rate  approximating  850,000 
lions  per  acre  daily.  To  this  strainer  was  applied  a  liquor  repre- 
lOting,  as  nearly  as  could  be  obtained  under  the  circumstances,  the 
erage  of  the  outflow  of  this  milh  The  character  of  this  liquor  is 
own  by  a  table  beyond.  An  examination  of  the  table  makes  clear 
mt  much  the  greater  portion  of  the  organic  pollutions  are  carbona^ 
Bous  rather  than  nitrogenous.  It  will  also  be  seen  that  this  waste 
I  quite  highly  colored,  and  the  color  readings  given  were  made  with 
16  supernatant  liquor  after  the  sludge  had  settled.  A  second  table 
eyond  gives  the  monthly  averages  of  the  analyses  of  the  effluent 
f  this  strainer,  showing  that  it  has  removed  about  63  per  cent,  of 
ie  organic  matter  determined  as  albuminoid  ammom^  wid  "Q  ^x 
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cent,  determiued  as  oxygen  consumed.  The  color  of  this  efBuent  has 
Fl>een  much  less  than  that  of  the  applied  liquor,  and  always  easily 
'  determined  upon  our  color  standards. 

From  July  through  December  the  mixed  liquor  vms  applied  to  a 
cinder  strainer  of  the  same  depth  as  the  coke  strainer,  and|  from 
a  chemical  point  of  view,  with  as  good  results.  It  apparently  was 
impossible,  however,  to  operate  the  cinder  strainer  at  as  high  a  rate 
OS  the  coke  strainer,  as  the  cinders  crumbled  and  clogged  the  porea 
of  the  strainer,  while  the  coke  retained  its  form  and  did  Dot  cac 
clogging  by  crumbling.  With  both  of  these  strainers  a  large  prt^ 
portion  of  the  matters  removed  from  the  liquor  has  accumulated 
directly  upon  their  surfaces,  forming  a  mat-like  mass  of  paper  and 
dirt,  which  has  been  rolled  up  and  removed  from  time  to  time* 

Bewage  applied  to  Filler  No,  85^ 
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Effluent  of  Filter  No.  85. 

[F»rt«  p«r  100,000.] 
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Waste  Liquor  from  Paper  Mill  applied  to  Strainers. 

[PwU  p«r  100,000.] 
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Effluent  of  Coke  Strainer, 

[Parte  per  100,000.] 
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Effluent  of  Cinder  Strainer. 

[PftrtoperlOO.CW).] 
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Waste  Liquors  resulting  from  ScoimtNG  axd  Rixsino  Woo: 
The  iDvestigatioDs  in  regard  to  the  composition  of  the  waste  liqa 
from  seouring  wool,  aud  also  the  liquor  from  rinsing  the  wool  aftej 
scouring,  have  been  continued  throughout  the  year.  Many  anal 
have  been  given  in  the  hist  two  reports,  showing  the  natui-e  of  thm 
two  li^juors,  together  with  accounts  of  experiments  upon  their  purifi- 
cation. The  studies  of  the  waste  from  the  two  wool-washing  estab- 
lishments, from  which  almost  all  the  liquor  experimented  with  has 
been  taken,  seem  to  make  certain  that,  owing  to  the  great  pollution 
of  this  liquor,  both  with  dirt,  wool-fat  and  soap,  the  onh*  economical 
waj"^  of  caring  for  the  liquor  resulting  from  the  scouring  process  U 
either  by  evaporation,  or  some  form  of  chemical  iireci{)itation  and 
separation  of  the  fats  from  the  precipitated  sludge,  or  a  separation 
of  the  fats  by  means  of  acid  and  subsequent  filtration  of  the  liquor* 
Probably,  taking  into  account  the  comparatively  large  volume  of 
the  scouring  liquor  produced  at  an  establishment  of  moderate  size, 
the  method  of  precipitation  and  separation  would  be  most  feasible. 
The  sludge  produced  is  heavy  and  abundant,  rich  in  fatty  matters 
and  potassium  carbonate,  probably  worth  nearly  or  quite  the  cost  of 
their  production  in  the  form  of  sludge  and  their  separation  from  it. 

As  stated  in  previous  reports  the  scouring  liquor  forms  but  a  small 
portion  of  the  total  outflow  of  a  wool-scouring  plant,  the  principal 
portion  being  the  waste  liquor  resulting  from  rinsing  the  wool  after 
BCouriDgt  and  this  rinse  Uquox  couUma  only  a  very  small  perceo 
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of  the  total  amount  of  dirt  washed  from  the  wool.  At  one  of  the 
establish moDts  we  have  experimeoted  simply  with  the  scouring 
liquor «  and  from  the  other  have  obtained  the  rioso  liquor,  although 
at  times  the  samples  obtaioed  from  the  secoud  plaot  have  been  quite 
strong,  as  the  scouring  waste  is  from  time  to  time  released  into  the 
drain  receiving  the  rinse  water. 

Investigations  previously  made  and  reported  upon  showed  defi- 
nitely that  it  was  impossible  to  filter  the  heavy  scouring  liquor,  as  it 
quickly  clogged  the  surfaces  of  either  coke  or  sand  filters.  It  was 
also  shown  that,  after  the  removal  of  the  sludge  and  a  large  propor- 
tion of  the  fats  by  precipitation  with  calcium  chloride,  the  super- 
natant liquor  was  still  exceedingly  strong  in  organic  matters,  and 
that  while  its  clogging  properties  had  been  removed  and  it  would 
pass  readily  through  either  .sand  or  coke  filters,  this  filtration  changed 
it  but  little,  as  nitrification  did  not  take  place  within  the  filters. 

Experiments  also  recorded  on  page  456  of  the  report  of  1896 
showed  that  while  there  was  a  vigorous  growth  of  bacteria  in  the 
strongly  alkaline  scouring  liquor  just  as  received  from  the  vats, 
yet  there  was  a  more  vigorous  growth  after  this  liquor  had  been 
neutralized  by  the  addition  of  a  certain  amount  of  sulphuric  acid, 
and  that  a  still  more  vigorous  growth  resulted  when,  to  the  wool 
liquor,  a  small  proportion  of  city  sewage  was  added. 

On  page  447  of  the  same  report  a  description  of  Filter  No.  76, 
receiving  this  clarified  and  neutralized  wool  liquor,  was  given.  It 
was  found  that  nitrification  would  not  take  place  until  a  certain 
amount  of  city  sewage  was  applied  with  the  wool  liquor.  This 
filter  has  been  continued  in  operation  throughout  the  year  at  an 
average  rate  of  74,000  gallons  per  acre  daily*  The  applied  sewage 
has  been  in  the  proportion  of  1  part  wool  liquor  to  5  parts  Law- 
rence sewage,  and  the  effluent  has  been  a  clear  but  quite  highly 
colored  liquid,  containiog  high  nitrates  and  also  a  considerable 
amount  of  unnitrified  or^^anic  matter;  in  fact,  the  analysis  of  the 
effluent  shows  more  organic  matter  present  than  is  usually  present 
in  strong  city  sewage,  but  the  effluent  is  clear,  with  little  or  no 
odor,  and  that  not  at  all  oHensive,  and,  when  kept  in  bottles  in  the 
laboratory  for  a  long  period  of  time,  does  not  develop  an  odor. 

The  unnitrified  organic  matter  is  apparently  of  a  kind  which, 
while  it  does  not  remain  in  and  clog  the  filter,  still  is  not  easily 
attacked  by  the  air  or  bacteria,  and  hence  appears  in  the  effluent* 
Bottles  containing  mixtures  of  this  effluent  and  Lawrence  water  in 
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clifferiDg  proportions  have  stood  for  months  io  the  laboratory  with 
little  change  ia  corapositioo  or  odor.  The  following  tables  gire  tlie 
monthly  averages  of  the  analyses  of  the  sewage  applied  to  and  the 

effluent  from  this  filter  :  — 

Sewoffe  applied  to  Filler  No>  76. 

[I'lirU  [Mr  100,000.] 
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Rinse  Liquor  and  Filter  No.  70. 
A  liquor  representing  the  entire  waste  flowing  from  a  wool-scoar- 
ing  plant  has  ati^o  been  experimentally  treated  during  the  past  two 
years.     It  is  mainly  the  rinse  Uqaor^  but  the  waste  liquor  from  the 
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BCouriDg  process  flows  from  time  to  time  into  the  same  drain  pipes 
as  the  rinse  liquor.     The  filter  receiving  this  waste  contains  4^  feet 
in  depth  of  sand  of  an  effective  size  of  0.23  millimeter,  and  when 
first  put  in  operation  its  effluent  was  quite  free  from  organic  matter, 
but  nitrification  did  not  take  place.     When,  however,  a  small  pro- 
portion —  about  one-fifth  —  of  city  sewage  was  added  to  the  applied 
liquor,  nitrification  became  quickly  established,  and  the  character  of 
the  effluent  much  ^improved.     The  rate  of  filtration  during  the  first 
seven  months  of  1897  was  120,000  gallons  per  acre  daily.     Such 
good  results  were  obtained  at  this  rate,  and  the  applied  dose  was 
disposed  of  so  readily  that  the  rate  was  doubled.     Following  this 
change,  nitrification  was  less  active  in  the  filter  for  a  while ;  but  the 
effluent  still  continued  to  be  of  an  exceedingly  good  character,  and 
the  reduction  in  nitrification  is  apparently  explained  by  the   fact 
that  for  some  reason,  probably  a  change  in  the  character  of  the  wool 
being  scoured  at  this  plant,  this  rinse  liquor  contained  less  organic 
matter  during  these  remaining  five  months  of  the  year.     Tables 
giving  the  monthly  averages  of  the  analyses  of  the  liquor  applied 
to  and  the  effluent  from  this  filter  are  here  presented  :  — 

Sewage  applied  to  Filter  No,  70* 

[ParU  per  100,000.] 
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Waste  Liquor  from  a  Third  Wool-scourixo  Plant* 
During  the  last  few  weeks  of  the  year  waste  liquor  from 
BCouriDg  procesd  of  a  third  plant  has  been  examined.     This 

is  the  liquor  resulting  from  first  treating  the  strong  scouring  lij 
in  settling  basins,  in  order  to  allow  the  dirt  to  settle,  and  a  fu 
treatment  with  sulphuric  acid  to  separate  the  fats.     After  thisj 
ment,  the  resulting  liquor  is  acid,  and  when  applied  to  a  sant 
would,  of  course,  pass  through  without  change,  except  a  stj 
out  of  the  insoluble  impurities.      When  neutralized,  goodj 
have  already  been  obtained  by  filtration  through  coal  nshejj 
probably  can  bo  filtered  through  sand  successfully,  if  nitrificij 
once  be  started  within  the  filter* 
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^^H  City  Sewage. 

■  ^The  investigatioDs  in  regard  to  the  composition  of  city  sewage, 

■  and  the  best  methods  for  its  purification  under  varying  conditions, 

■  have  been  continued   throiigliont  the   year.     These   investigations 

■  have  continued  for  ten  years,  and  a  large  number  of  tables  have 
been  given  in  the  various  reports,  showing  the  strength  of  the 
sewage  experimented  with  at  the  station,  the  changes  it  undergoes 
during  its  passage  through  the  sewer  and  pipe  to  the  station,  and, 
in  several  of  the  reports,  analyses  are  given  of  series  of  samples  of 
sewage  taken  either  at  disposal  areas  in  the  State,  or  from  asylums 
or  other  institutions  in  the  State  in  order  to  show  the  average 
strength  of  sewage  in  this  State. 

It  has,  of  course,  been  recognized  for  years  that  the  strength  of 
the  sewage  varies  in  proportion  to  the  amount  of  water  consumption 

pm  the  town,  city  or  institution  from  which  it  is  obtained,  com- 
pared with  the  population  of  the  town,  city  or  institution,  and  the 
leakage  of  ground  water  into  the  sewers ,  The  varying  composition 
of  the  sewage,  due  to  the  length  of  time  elapsing  between  the  pas- 
sage of  the  sewage  into  the  sewers  and  its  analysis,  has  also  been 
ivell  recognized  and  explained*  As  early  as  the  report  of  1893 
comparisons  were  made  of  the  sewage  taken  directly  from  the 
sewer  with  that  pumped  at   the  station  after  its  passage  through 

Klhe  2i-inch  pipe,  4,300  feet  long,  connecting  the  sewer  and  station, 

■  and  experiments  were  begun  to  compare  the  results  of  purification 
by  filtration  of  fresh  sewage  from  the  Lawrence  Street  sewer  and  the 

I  sewage  as  pumped  at  the  station.  Since  then,  no  report  has  been 
published  without  experiments  showing  the  difference  between  fresh 
und  stale  sewage,  in  the  arrangement  of  its  nitrogen  contents  by  the 
division  into  free  and  albuminoid  ammonia  or  free  ammonia  and 
organic  nitrogen. 

(Attention  has  also  been  called  repeatedly  to  the  loss  of  carbona- 
ceous matters,  as  shown  by  the  difference  in  the  determinations  of 
the  oxygen  consumed  by  fresh  or  stale  sewage. 
An  examination  of  the  series  of  tables  given  on  the  following  pages 

»will  show  that  the  station  sewage  —  as  represented  by  the  tables 
headed  *'Kegular  Sewage,*'  **  Sewage  for  Filters  1,  6,  9,"  etc. — 
contains  about  a  part  more  free  ammonia  and  half  a  part  less  albu- 
minoid ammonia  than  the  sewage  taken  directly  from  the  Lawrence 
Street  sewer  and  brought  to  the  station  for  analysis ;  and  it  will 
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also  be  seen  that  the  sbile  sewage  contaiDB  not  much  mure  than  half 
as  much  organic  matter,  shown  by  the  determtDation  of  oxygen 
consumed,  as  the  fresh  Lawrence  Street  sewage  (page  413).  The 
Lawrence  sewage  applied  to  the  experimental  filters  is  drawn  through 
a  2.5  inch  pfpe,  4,300  feet  long,  from  the  Lawrence  Street  sewer, 
at  a  point  just  below  the  main  business  street  of  the  city  and  justJ 
above  the  entrance  of  wastes  from  the  large  mills.  This  sewer^ 
drains  the  streets,  houses  and  stores  of  the  most  densely  populatecl 
portion  of  the  city.  Large  measuring  tanks  receive  this  sewage  al 
the  station,  and  from  them  it  is  run  upon  the  diflerent  filters. 

The  sewage  used  at  the  station  is  pumped  during  the  day-time, 
large  portion  entering  the  pipe  during  the  morning,  between  eigk 
and  twelve  o*clock,  and  consequently  is  much  stronger  than  the  avfej 
age  sewage  flowing  in  the  sewer  for  the  entire  twenty-f*»ur  hours* 


ASamples  of  Sewage  collected  for  Anali/stJi. 

1.  On  at  least  four  days  in  each  week  a  bottle  of  sewage  from 
one  of  the  measuring  tanks,  and  this  is  known  as  the  regular  sewage. 

2.  On  each  Thursday  a  sample  from  the  Lawrence  Street  sewer, 
at  the  point  where  the  pipe  from  the  sewer  to  the  station  begins. 
These  samples  are  collected  in  the  morning,  when  the  strong  day 
sewage  is  flowing  through  the  sewer. 

3.  A  sample  representing  an  average  of  all  the  sewage  pumped 
on  each  Tuesday  of  the  year. 

4.  Samples  representing  weekly  averages  of  all  the  sewage  ap- 
plied to  filters  Nos.  1,  6  and  9  A. 

5.  On  each  Tuesday  of  the  year  a  sample  of  the  supernatant 
sewage,  after  allowing  regular  sewage  to  stand  for  four  hours  for 
sedimentation  to  take  place. 

6.  On  each  Tuesday  of  the  year  a  sample  of  the  supernatant 
sewage,  obtained  by  treating  regular  sewage  with  sulphate  of  alumina 
in  the  proportion  of  1,000  pounds  per  1,000,000  gallons,  and  allow- 
ing it  then  to  stand  and  settle  for  four  hours. 

7.  On  each  Tuesday  of  the  year  a  sample  of  the  sewage  result- 
ing from  straining  regular  sewage  through  a  6-inch  layer  of  coke 
breeze,  at  a  rate  of  1,000,000  gallons  per  acre  daily. 
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Monthly  Averages  of  Analyses  of  Regular  Sewage  Samples. 

[PuU  per  100,000.] 
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Monthly  Averages  of  Analyses  of  Sewage  from  the  Lawrence  Street  Sewer. 

[Parts  per  100,000.] 
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MonUily  Averages  of  Samples  collected  each  Tuesday. 

[Parti  per  100,000.] 
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Monthly  Averages  of  Analyses  of  Supernatant  Liquid  from  Settled  Sewage  for 

Filter  No,  13  A. 
[Paru  per  100,000.] 
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Monthly  Averages  of  Analyses  of  Sewage  strained  through  Coke  for  Filler 

No.  14  A. 

[Parts  per  100.000.] 
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Monthly  Averages  of  Analyses  of  Supernatant  Liquid  from  Sewage  treated  with 

Sulphate  of  Alumina  for  Filler  No,  19. 

[Parts  per  100.000.] 
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The  work  upon  the  purification  of  domestic  sewnge  at  the  station 
cao  be  divided  into  three  cUisses :  firsts  purification  hy  means  of 
intermittent  filtration  through  sand  filters,  receiving  the  untreated 
sewage  and  operating  at  normal  rates,  such  as  Iiave  been  found  could 
be  successfully  followed  without  causing  clogging  in  thei*e  filters; 
decondt  rapid  filtration  of  sewage  by  difierent  methotls  and  through 
different  material,  after  a  removal  of  a  certain  amount  of  the  sludge ; 
third,  dependence  upon  the  rapid  oxidation  or  burning  of  sludge, 
either  by  forced  aeration  or  some  other  method  of  introducing  air 
into  the  filter. 

The  principal  filters  of  the  first  class  mentioned  are  filters  Xos,  1, 
2,  4,  5  A,  6,  9  A  and  10.  These  filters  are  all  n^j^  of  an  acre  in 
area,  and  all  except  filter  No.  6  contain  approximately  5  feet  in  depth 
of  filtering  material  over  gravel  underdrains.  Filter  No.  fi  contains 
44  inches  of  filtering  materiaL  Filters  Nos,  1,2,4  and  6  had,  at  the 
end  of  1897,  been  in  operation  ten  years;  filters  Nos.  5 A  and  9 A, 
seven  years  ;  Filter  No.  10,  three  and  one-half  years.  Each  filter, 
with  the  exception  of  Filter  No.  10,  is  entirely  underdrained  with 
G  inches  of  graded  gravel,  and  all  have  an  outlet  into  one  of  the 
buildings  of  the  station. 

During  the  first  years  of  operation  of  the  experiments  these  filters 
were,  as  has  I>een  stated  in  previous  reports,  operated  in  a  way  known 
not  to  be  the  most  desirable,  hnt  thought  necessary  in  order  to  deter- 
mine to  what  extent  the  filter  would  care  for  itself  without  disturb- 
ance of  the  surface.  On  account  of  this  the  surface  of  some  of  the 
filters  became  clogged,  and  in  1893,  as  stated  in  the  report  of  the 
Board  for  that  year,  the  clogged  upper  layers  of  material  were  re- 
moved from  several  of  the  filters.  Since  that  date,  however,  the 
filters  have  been  cared  for  in  a  more  systematic  manner ;  that  is,  the 
surfaces  have  been  dug  over,  spring  and  fall,  to  a  depth  of  6  inches, 
corresponding  to  what  could  be  done  by  ploughing  a  large  area,  and 
also  have  been  raked  from  time  to  time,  corresponding  to  harrowing. 

The  materials  in  the  filters  differ  in  their  physical  characteristics, 
both  in  size  of  sand  grains  and  in  uniformity  of  size  of  grains ;  Filter 
No,  1  containing  sand  of  an  effective  size  of  0.48  millimeter;  Filter 
No.  2,  sand  of  an  effective  size  of  0.08  millimeter,  with  two  circular 
trenches  of  sand  at  its  surface,  1  foot  wide  and  2  feet  deep,  con- 
taining coarser  sand  of  an  effective  size  of  0.19  millimeter;  Filter 
No*  4  containing  sand  of  an  effective  size  of  0.04  millimeter;  Filter 
No.  5  containing  gravel  stones  of  an  effective  size  of  1.40  miU^ 
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meters ;  Filter  No.  6  coDfaining  44  inches  in  depth  of  mixed  coarse 
and  fine  sand  of  nn  effective  size  of  0*35  millimeter;  Filter  No. 
9  A,  sand  of  an  effective  size  of  0.17  milliraeter ;  aad  Filter  No.  10, 
material  exactly  the  same  as  that  in  Filter  No.  6.  Filter  No.  10, 
however,  has  no  onderdrains  undornciith  this  body  of  saod,  except 
just  above  and  aroond  the  outlet  pipe.  The  surface  of  tliis  6 Iter  b  ■ 
also  divided  so  that  the  fourth  of  the  surface  farthest  removed  from 
the  outlet  receives  the  entire  application  of  sewage.  The  average 
rate  of  filtration  maintained  by  these  filters  during  1897  has  varied 
from  19»400  galloDs  per  acre  daily,  with  Filter  No,  4»  to  120,i 
gallons  per  acre  daily,  with  Filter  No.  10, 

Tables  showing  the  character  of  the  effluent  of  each  filter  for  eac 
month  of  the  year  are  given  beyond,  together  with  detsiils  in  regan 
to  the  operation  of  the  filters*     Suramarizin*:^  the  resultf*,  we  ca 
say  that  all  have  given  effluents  for  1897  equal,  considering  Ih 
strength  of  the  applied  sewage,  to  results  obtained  in   previoue 
years.     The  purest  effluent  has  been  obtained  from  the  filter  cod- 
taining  the  fioL-st  eand  and  operated  at  the  lowest  rate,  — Filter  No. 
4  ;  the  poorest  effluent  from  Filter  No.  5  A,  containiog  the  coarsest 
material  in  any  of  these  large  intermittent  filters.     Filter  No.  J, 
operating  at  a  rate  twice  as  great  as  Filter  No.  4,  has  given  an 
effluent  containing  very  little  more  organic  matter  than  the  effluent 
of  Filter  No.  4^  and  of  nearly  equally  good  appearance.     Filters 
Nos.  1,  6,  9  A  and  10  have  given  effluents  of  about  equal  quality, 
as  shown  by  the  chctnical  analyses,  but  the  effluent  of  Filter  No, 
9  A  has  contained  fewer  bacteria  than  the  effluent  of  any  other  of 
these  four  filters. 

The  color  of  the  effluent  of  Filter  No,  4,  as  read  upon  our  color 
atandarda,  has  varied  fi'om  ,01  in  December  to  .10  in  March,  The 
color  of  the  effluent  of  Filter  No,  2  has  varied  from  ,07  in  September 
to  .12  in  March.  The  effluent  of  Filter  No,  2  has  been  very  slightly 
turbid  during  the  months  of  February  and  April,  and  without  tur- 
bidity during  the  rest  of  the  year;  and  the  effluent  of  Filter  No,  4 
has  been  clear,  showing  no  turbidity  during  the  entire  year.  The 
color  of  the  effluents  of  filters  No.  1*  6,  9  A  and  10  has  been  about 
the  same  during  the  months  from  May  to  November  inclusive,  the 
highest  color  of  the  effluent  of  Filter  No.  1  being  .60  in  January 
and  December;  of  Filter  No.  6,  .56  in  March;  of  Filter  No.  9  A, 
,67  in  January  ;  and  of  Filter  No,  10,  .39  in  January  and  February. 
The  c^uent  of  Fitter  No.  1  has  been  slightly  turbid  during  the  sum- 
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nier  and  more  decitledly  so  during  the  winter  months.     The  effluent 
of  Filter  No,  6  A  has  shown  a  very  slight  turbidity  every  month 
■    except  August  and  September  ;  the  effluent  of  Filter  No.  9  A  every 
month  except  August,  September  and  October;  and  the  effluent  of 
_     Filter  No,  10,  every  month  except  August,  September  and  October. 
I        Since  the  present  system  of  caring   for   the  surfaces   of  these 
rarious  filters  has  been  followed  no  difficulty  has  been  experienced 
in  causing  them  to  take  the  prescribed  amount  of  sewage  during 
nine  months  of  the  year.     During  December,  January  and  February, 
however,  considerable  difficulty  is  at  times  experienced.     This  varies 
with  the  temperature  of  the  air,  with  the  condition  of  the  filters 
and  with  the  kind  of  material  in  the  filters.     During  the  past  four 
yeara  an  average  of  4  inches  of  ice  has  been  removed  annually 
from  Filter  No.  I  ;  7^  inches  from  Filter  No.  2 ;  8  inches  from  Fil- 
ter No.  4;  15  inches  from  Filter  No.  5 A;   11  inches  from  Filter 
No.  6;  10  inches  from  Filter  No.  9 A;    and  5  inches  from  Filter 
No.  10.     It  will  be  seen  that  Filter  No.  1,  containing  the  coarsest 
sand,  with  the  exception  of  Filter  No.  5  A,  disposes  of  its  sewage 
the  most  easily  during  the  winter  months,  very  little  remaining  and 
freezing  upon  its  surface.     The  high  average  for  Filter  No,  5  A  is 
caused  by  a  large  amount  of  ice  removed  in  the  winter  of  1894» 
"when  the  filter  was  in  poor  condition,  its  surface  being  clogged  and 
not  disposing  of  the  applied  sewage.     The  amount  removed  from 
:filtera  Nos.  2  and  4  is  much  less  than  would  be  the  case  if  the 
sewage  was  applied  to  the  entire  surface  of  these  filters  instead  of  to 
the  surface  of  the  trenches,  the  surface  of  these  trenches  being  lower 
than  the  rest  of  the  surface  of  the  fitter,  and  the  method  of  applying 
all  the  sewage  to  a  small  area  of  the  filter  concentrates  the  warmth 
of  the  sewage.     From  the  surface  of  Filter  No.  10  only  one-half  aa 
much  ice  had  to  be  removed  as  from  the  surface  of  Filter  No.  6, 
although  the  material  in  these  two  filters  is  identical.     The  reason 
of  this  smaller  amount  removed  from  Filter  No,  10  is  that  a  greater 

I  volume  of  sewage  is  applied  to  a  small  area. 
Daring  1897  the  applied  sewage  remained  upon  the  surface  of 
Filter  No,  1  but  four  minutes  daily  in  July » and  seven  hours  and  thirty 
minutes  in  January  ;  upon  the  surface  of  Filter  No.  4,  five  minutes  in 
July,  and  nine  hours  in  January  ;  upon  the  surface  of  Filter  No.  5  A, 
five  minutes  in  July,  and  one  hour  and  forty-eight  minutes  in  January  ; 
upon  the  surface  of  Filter  No.  6,  eleven  minutes  in  July,  and  ten 
hours  and  twenty-four  minutes  in   January  \   upon  the  ^atCeuc^  ^i 
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hlter  No.  9  A^  nine  minutes  in  Jul3%  and  twenty  hours  and  twenty- 
l^ight  minutes  in  January ;  upon  the  surface  of  Filter  No.  10,  eleven 
iiinutes  in  July>  and  twelve  hours  and  fifty-three  minutes  in  Jaou- 
iary.  These  figures  make  plain  that,  at  the  rates  employed,  the 
f  surface  of  the  tiller  of  material  as  coarse  as  that  in  Filter  No,  1  is 
les3  likely  to  become  frozen  and  rendered  useless  by  accumulated 
ice  than  a  filter  of  a  material  similar  to  that  in  Filter  No,  9  A, 

It  is  also  inleresting  to  note  that  the  4  inches  in  depth  of  sew- 
age applied  to  Filter  No,   10  di3uppeare(l  from  the  surface  nearl^^ 
rapidly  as  the  2  inches  of  sewage  applied  to  the  surface  of  Filter^ 
No.  6,     Durio":  the  winter  of   1897-98  cxporiraents  in  regard   to 
keeping  the  surfaces  of  filters  free  from  ice,  and  the  upper  layers 
of  the  filtering  material  free  from  an  accumulation  of  frost,  by  tueaos 
of  applying  large  doses  of  sewage,  are  being  made.     This  cannot  h% 
done  as  well  on  the  small  filters,  entirely  underdrained,  as  no  the 
large  filtration  areas  io  the  State,  with  underdrains   15  or  20  feet 
apart,  because  with  the  experimental  filters  a  large  volume  of  sewage 
may  melt  small  places  through  the  frost,  and  thus  go  to  the  under- 
<lruins  through  but  a  small  section  of  the  filter,  an  accident  not  likely 
to  happen  on  the  larger  areas.     The  difficulties  experienced  in  keep- 
ing small  experimental  filters  in  successful  operation  during  severe 
winter  weather  are  certainly  as  great  as  experienced  in  the  operation 
of  large  filtration  areas  in  the  State. 


Di8cu8sro2i  OF  Methods  for  Rapid  Filtration  or  Sewage. 

The  first  method,  that  of  filtration  through  gravel  filters  with  the 
aid  of  a  current  of  air  drawn  down  through  these  fitters,  has  been 
fully  discussed  in  previous  reports,  especially  upon  pages  482  and 
483  of  the  report  for  1895,  and  upon  pages  476  and  477  of  the 
report  for  189G,  It  was  stated  in  both  of  these  reports  that  the 
results  obtained  were  quite  remarkable  and  interesting  from  a 
scientific  point  of  view,  but  it  was  exceedingly  doubtful  if  the 
method  would  be  successful  in  actual  practice,  owing  to  the  cost 
of  aeration,  and  the  fact  that,  in  spite  of  the  excessive  aeration, 
sludge  accumulated  within  these  filters  and  had  to  be  removed  from 
time  to  time,  either  by  flushing  it  out  or  a  removal  of  the  entiro 
filtering  material  and  washing  it.  These  filters  were  continued  dur- 
ing the  first  eight  months  of  1897,  for  purposes  of  comparison  with 
other  rapid  methods  of  filtration,  and  tables  giving  the  results  are 
presented   upon   page  440.    The  d^U^  rate  of  application  of  tlie 
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sewage  was  less  by  90,000  gallons  per  acre  than  the  average  rate  for 
the  previous  years  of  operation  of  these  filters.  Notwithstanding 
this  reduction  in  rate,  however,  both  filters  were  again  becoming 
badly  clogged  when  the  experiment  was  ended. 

The  second  method,  that  of  filtration  through  gravel  filters  with 
the  current  of  air  forced  up  through  the  filters,  was  experimented 
upon  during  1895,  1896  and  the  first  four  months  of  1897,  tables 
showing  the  results  for  1897  being  given  on  page  448.  The  dis- 
cussion of  the  method  was  given  upon  page  477  of  the  report  of 
1896,  and  tables  showing  the  analyses  of  the  effluents  of  the  filters 
are  given  upon  pages  503  and  504  of  the  same  report.  The  con- 
clusions in  regard  to  the  first  method  are  equally  applicable  to  this 
second  method.  In  this  method,  one  of  the  preliminary  filters  was 
constructed  of  coke  breeze,  but  operated  in  the  same  manner  as  the 
gravel  filter,  and  the  results  showed  a  greater  removal  of  sludge 
from  the  applied  sewage,  owing  to  the  character  of  the  filtering 
material ;  that  is,  it  was  more  irregular  in  shape  and  of  a  much 
rougher  surface  than  the  gravel,  and  therefore  caught  and  held  the 
organic  matter  in  suspension  in  the  sewage  better,  and  prevented  its 
passage  through  the  filter ;  but  the  results  obtained  were  not  such 
as  to  give  reason  for  believing  that  the  method  would  be  practicable 
upon  a  working  scale. 


Removal  of  Sludge  by  Sedimentation  ^  foUowed  by  Filtration  of  the 
Supernatant  Sewage  through  Sand. 
Experiments  in  regard  to  the  amount  of  sludge  that  can  be  removed 
from  sewage  by  allowing  it  to  stand  for  four  hours  have  been  contin- 
ued since  the  beginning  of  1892.  The  results  obtained  have  differed 
from  year  to  year,  according  to  the  strength  of  the  sewage  and  the 
amount  of  insoluble  organic  matter  in  suspension  in  it.  This  inves- 
tigation continued  throughout  1897,  and  during  the  first  two  months 
of  the  present  year  (1898),  and  the  results  obtained  are  shown  by 
the  table  on  page  415.  During  the  entire  period  covered  by  this 
investigation,  with  the  exception  of  a  portion  of  1893,  the  superna- 
tant sewage  has  been  applied  to  a  sand  filter  at  the  station.  During 
1892  it  was  applied  to  Filter  No.  32  at  an  average  rate  of  185,000 
gallons  per  acre  daily,  as  shown  upon  page  447  of  the  report  of  the 
Board  for  that  year.  The  effluent  of  this  filter  was  of  an  entirely 
satisfactory  character. 
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Upon  Sept.  27 1  1893,  the  application  of  this  supernatant  scwag 
to  Filler  No.  13  A  was  begun  j  the  average  rate  of  application  for  th 
year  beiog  425,000  gallons  per  acre  daily.     During  18J)4  this  liltei 
was  kept  in  operatioD,  but  the  rate  wag  reduced,  it  hnving  \ye^ 
foiiiiJ  that  the  capacity  of  the  filter  was  l>eing  overtaxed  at  the  m 
at  which  it  waa  operated  during  the  three  months  at  the  end  of  189^ 
Upon  Jan*  1,  1894»  the  rate  was  put  at  240,000  gallons  per  aci 
daily,  and  remained  so  until  the  first  of  May,  1894,  when  it  wi 
changed  to  1()0,000  gallons  per  acre  daily,  and  has  &o  contiDQi 
uotil  the  end  of  the  experiment  on  Feb.  28,  1898.     Thi«  reductii 
of  rate  from  time  to  time  was  due  partly  to  the  fact  that  the  6^ 
rates  were  too  high  to  be  maintained  and  partly  because  the  regu. 
sewage  was  growing  stronger  jear   by  year,  and   as  a  result     t 
supernatant  sewage  was  stronger. 

Since  May,  1894,  the  tilter  has  taken  the  applied  sewage  readi/j. 
and  given    a  satisfactory  etfluent,  as  showu    by  the  tables  in    i 
reports  of  the  various  years.      It  has  been  necessary,  of  course^ 
to  disturb  the  surface  of  the  filter  quite  frequently,  and  allow  it 
short  periods  of  rest  upon  several  occasions- 

Analy**es  of  the  filtering  material  have  been  made  from  time  to 
time  and  a  study  of  these  analyses  shows  that  while  there  was  &d  ia- 
croase  of  stored  nitrogen  witliin  the  tilter  for  a  year  or  two, 
during  the  last  two  years  of  operation  of  the  filter  there  has  bei 
little  if  any  increase.     In  conclusion,  it  can  be  said  that  the  resuli 
obtained  from' this  filter  show  that  it  could  probably  lie  opeml 
indefinitely  at  the  rate  maintained  during  the  past  three  years 

Chemical  Precipitation, 
A  portion  of  the  regular  sewage  pumped  at  the  station  has  bej 
treated  during  1897,  as  in  previous  years,  with  sulphate  of  alum 
at  the  rate  of  1,000  pounds  per  1,000,000  gallons  of  sewage, 
then  allowed  to  stand  for  four  hours  for  precipitation  to  take  pi 
This  treatment  of  the  sewage  has  been  followed  day  by  day 
Jan.  20,  18SJ3,  and  the  supernatant  liquid  resulting  has  been  sl\ 
to  Filter  No.  19.     The  rate  of  filtration  was  120,000  gallon 
acre  daily  up  to  June  12,  1893,  after  which  the  rate  was  incr 
from  time  to  time  until  it  became  t>40,000  gallons  on  Oct.  23 
This  rate  overtaxed  the  capacity  of  the  filter,  and,  after  a  pe 
rest,  the  mte  was  reduced  to  360,000  gallons  per  acre  dail 
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i,  1894.  This  rate  ali^o  was  found  to  be  too  high  for  satis- 
tory  purificatioo  to  take  place,  and,  upon  May  31  of  that  year, 
I  rate  was  reduced  to  200,000  gallons  per  acre  daily,  a  rate  of 
plication  which  has  continued  until  the  end  of  the  experiment 
>n  Feb.  2>i,  1898,  During  all  this  period  the  effluent  of  thia 
Br  has  been  of  a  very  satisfactory  quality,  as  shown  by  the  tables 
en  ID  the  reports  of  the  Board  for  the  various  years.  Examina- 
as  of  the  sand  of  the  filter  at  different  depths  have  lioen  made 
m  time  to  time,  and  the  reeultb  show  that  the  filter  was  as  free 
m  organic  matter  at  the  time  of  eoding  the  experiment  as  it 
1  been  at  any  time  during  the  past  two  or  three  years,  and  the 
dence  is  conclusive  that  at  this  rate  and  receiving  sewage  of  the 
eogth  applied,  this  filter  could  be  continued  in  operation  for  an 
lefinite  period  of  time. 

Sfrainiuf^  through  Coke. 
both  sedimentation  and  chemical  precipitation,  while  removing  a 
ge  percentage  of  the  organic  matter  of  the  sewage  from  the  chief 
rtion  of  the  liquid  allowed  to  stand  for  sedimentation  or  precipi* 
ion,  still  result  in  producing  a  considerable  volume  of  sludge 
uor  to  be  cared  for  in  some  manner.  For  this  reason,  a  method 
ich  would  result  in  separating  as  much  organic  matter  from  the 
ire  body  of  the  sewage  as  sedimentation  or  precipitation  does 
IB  the  main  portion  of  the  liquid  would  be  desirable,  Experi- 
ots  made  at  the  station  during  LS94  showed  that  a  layer  of  coke 
lid  be  used  as  a  strainer  in  such  a  w^ay  that  sewage  could  be 
ised  through  it  at  a  high  rate,  and  the  insoluble  organic  matter 
uld  remain  upon  or  near  the  surface  of  this  coke  strainer. 
Since  June  1  of  that  year  a  continuous  experiment  has  been  made 
:h  a  coke  strainer,  followed  by  filtration  of  the  strained  liquid 
'ough  sand  and  coke.  This  strainer  has  contained  generally 
>ut  6  inches  in  depth  of  coke,  and  the  sewage  has  been  passed 
*ough  it  at  the  rate  of  1,000,000  gallons  per  acre  daily.  The 
rcentage  removal  of  sludge  by  this  operation  has  been  given  in 
i  various  reports  of  the  Board.  The  results  for  1897  show  that, 
straining  through  coke  at  the  rate  of  1,000,000  gallons  per  acre 
ily,  62  per  cent,  of  the  organic  mutters  determined  as  albuminoid 
monia  and  50  per  cent,  of  that  determined  as  oxygen  consumed 
fe  been  removed  from  the  sewage. 
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Upon  June  1,  1894,  this  strained  sewage  began  to  be  upplicil  to 
a  sand  filter  %vhich  had  previously  been  in  openitioQ.     The  mi 
of  filtmticm  wiUH  at  the  start  32U;nOO  gtillons  per  acre  daily,     Og^::^^ 
November  0  it  wm  increased  to  480,000  gallons  per  acre  daily 
This  rate  overtaxed  the  capacity  of  the  filter,  and  on  December  2i 
it  was  reduced  to  320,000  gallons  per  acre  duiljs  and  this  rate  con 
ttnued  uulil  January,  1^9t>,  when  it  was  reduced  to  280,000  gallot 
per  acre  daily,  and  continued  at  this  rate  during  the  year   1*!^^' 
■    The  table  showing  the  monthly  averages  of  the  analyaeti  of  tl^^j^ 
strained  sewage  is  given  on  page  416,  and  the  table  showing  f"^^ 
analyses  of  the  efHuent  of  Filter  No.  14  A,  the  sand  filter  to  «h^^^,jj 

tit  is  applied,  is  given  on  page  444. 
On  page  448  is  given  a  table  showing  the  character  of  the  efflu^^Qji^ 
of  a  coke  filter  which  also  receives  this  strained  sewage,  —  Fi'^j^^ 
No,  65,     This  filter  has  not  been  in  operation  as  long  as  Filter  ^^^ 
14  A,  but  the  results  obtained  are  exceedingly  ioterestiog,  and  s<:^£q 
to  indicate  that  this  material  will  care  for  the  aewage  at  a  gu^^ter 
rate  than  will  a  sand  filter,  and  give  satisfactory  results, 

Sfrainmg  through  Coke^  followed  by  Double  FiltnHlon  through  SamL 
During  the  summer  of  1897  a  plan  was  submitted  to  the  Board 
providing  for  the  purification  of  the  sewage  of  a  public  institutioa  \f^ 
the  State  by  straining  the  sewage  through  coke,  followed  by  doubl^^ 
filtration  through  sand,  the  sand  beds  being  so  constructed  that  th^^ 
sewage  from  the  coke  stnuner,  after  (massing  through  the  first  l>ed^^ 
would  fall  directly  upon  the  second  bed,  placed  underneath  thefirsU--*^ 
At  this  institution  it  was  estimated  that  the  volume  of  sewage  to^^ 
be  cared  for  daily  would  be  about  150,000  gallons.     Upon  October'^^  j 
27  and  28  a  twenty-four  hour  scries  of  samples  of  the  sewage  was^ 
taken,  measurements  being  made  of  the  total  flow  of  sewage  for  the* 
twenty-four  hours,  showing  the  volume  on  that  day  to  be  141.00*3^ 

t    gallons. 
The  rate  of  filtration  proposed  by  the  plan  was  about  as  fullows:^ 
100,000,000  gallons  per  acre  daily  wben  one  compartment  of  the 
coke  strainer  was  in  use,  and  half  this,  or  50,000,000  gulloos  per 
acre  daily,  when  both  compurtnients  were  in   use.     Through   the 
1    upper  sand  filter  the  rate  would  be  approximately  4,800,000  gallon^^ 
per  acre  daily  when  one  compartment  of  this  filter  was  in  use,  ancC^' 
half  this  rate  when  both  compartments  were  in  use.     After  passto^^^ 
^l/jrougb  this  sand  filter,  ibe  rale  of  its  etHuent  through  the  eecooc^^ 
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Pftod  filter  would  be  3,600,000  gallons  per  acre  daily  with  one  coin- 
^rtment  in  use,  and  half  this  with  both  <'ompartraents  ia  use, 
^  It  was  thought  desirable  to  make  an  experiment  at  the  experinieut 
|Uition,  using  filters  similar  to  those  proposed  in  this  plant,  and  such 
j  set  of  filters  was  put  in  operation  during  the  first  part  of  Septem' 
Ifer,  The  strainer  was  arranged  w^ith  layers  of  coke  of  diflerent 
fees,  its  total  depth  being  about  12  inches,  and  having  for  the  top  3 
^ches  rather  fine  pieces  of  coke  that  Tvould  not  pass  through  a  J-iuch 
preen,  but  free  from  coke  dust.  Below  this  the  coke  w^as  coarser, 
Ireraging  about  the  size  of  a  mixture  of  beans  and  marbles. 
I  From  this  strainer  the  sewage  passed  to  a  sand  filter  containing  18 
bcbes  in  depth  of  sand  over  gravel  undenlrains  which  was  directty 

bve  a  filter  containing  12  inches  in  depth  of  sand  over  gravel 
ierdrains.  These  depths  being  the  same  as  proposed  in  the  plan. 
The  rate  of  filtration  or  straining  through  the  coke  strainer  has  been 
\»  follows :  — 

During  September, 

During  October,    *        ,        .        , 

During  November, 


33B0,000  gallons  per  acre  daily, 
2,72<),000  giilloas  per  acre  diiUj, 
4,280,000  galloos  per  acre  dailj. 


^ 


Operating  at  this  rate,  the  strainer  has  removed  on  an  average 
out  dS  per  cent,  of  the  total  organic  matter  of  the  applied  sewage. 
^his  rate  could  probably  have  been  increased  to  some  extent,  and 
lall  resulted  in  removing  nearly  the  same  percentage  of  the  insoluble 
prganic  matter  of  the  sewage,  but  wa^  uot  increased,  as  the  volume 
|»tatned  at  this  rate  was  all  that  could  pass  through  the  sand  fitters. 
After  passing  through  this  strainer  the  sewage  was  applied  to  the 
pper  sand  filter  at  the  following  rate :  — 


During  September, 
Daring:  October,  . 
During  November, 


970,000  gallons  per  aore  daily. 

6S0,000  gallons  per  acre  dailj. 

1,070,000  gallons  per  acre  daily. 


Operating  at  these  rates,  the  filter  removed  l^ut  very  little  of  the 

Dluble  organic  matter  of  the  applied  sewage,  and  nitrification  was 

rery  feeble.     There  was  little  reduction  in  the  free  animouia  of  the 

Applied  sewage  in  passing  through  this  filter,  but  a  considerable  re- 

ction  of  the  organic  matter  determined  as  oxygen  consumed.    The 

ter  was  flooded  twenty-four  days  during  September,  twenty-three 

ys  during  October,  twenty*tliree  days  during  November  and  seven- 

aendays  during  December.     The  surface  of  the  filter  had  to  be  raked 
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1  inch  deep  daily,  and,  ootwithstaDding  Ibis,  upon  October 
become  so  badly  clogged  that  in  order  to  allow  sewage  to  pa 
through  the  sand  it  iiad  to  be  rakod  3  inches  deep  daily.     In  &pjl 
of  these  Takings  the  filter  has  not  been  able  to  receive  any  sei 
upon  several  day  a  of  each  month,  as  that  applied  upon  the 
before  haa  failed  to  pass  from  its  surface.     Upon  Novemljer  5 
upi)er  3  inches  of  sand  in  the  filter  had  become  so  badly  cloggi 
as  to  require  their  removal  in  order  to  keep  the  filter  in  operatic 
Twice  subsequently  to  this  the  same  depth  had  to  be  removed, 
at  the  end  of  the  experiment  the  sand  remaining  in  the  filter 
very  foul»  owing  to  the  accumulation  of  organic  matter  upon  it, 
clearly  in  a  condition  to  do  service  but  a  short  time  longer- 

The  second  stind  filter,  placed  I*eIow  this  upper  filter,  was  sligbf 
larger  in  area  than  the  upper  one,  and  received  the  effluent  from 
first  filter  without  difficulty  during  the  entire  period  of  its  operatio 
its  surface  having  been  raked  l)ut  once.     The  rate  of  operatioa  ( 
this  filter  in  gallons  per  acre  daily  was  1,109,000  during  SepteB 
777,000  during  October  and  1,223,000  during  November, 

Whrle  the  effluent  of  this  filter  has  contained  as  an  average" 

parts  of  free  ammonia  and  .17  of  a  part  of  albuminoid  ammooii 

during  the  period  of  its  ofieration,  nitrification  has  been  active  sine 

the  first  few  days  after  it  began  to  be  used.     Its  effluent  can  perhaf 

be  considered  to  be  of  a  fairly  satisfactory  character,  but  alwa^ 

has  been   turbid.     The  main   advantage  of  this   lower  filter, — J 

shown  during  the  period  of  operation, — over  a  single  filter  cij 

taining  a  depth  of  sand  equal  to  Ihe  combined  depth  of  the 

sand  filters,  was  not  owing  to  the  fact  that  the  effluent  of  the 

filter  was  aerated  to  any  great  extent  while  dropping  to  the  Ic 

-^ue,  as  stated  in  the  plan,  but  that  the  sludge  of  the  sewage,  dt 

Dst  of  the  period,  was  almost  entirely  removed  from  it  by  the 

lev  before  reaching  the  second  filter,  and  nearly  all  the 

itter  applied  to  this  second  filter  was  in  solution,  and  bene 

*t  cause  a  clogging  of  the  filter's  surface.     As  a  result  of 

iOres  of  the  lower  filter  were  not  held  full  of  sewage,  and  uh| 

the  surface  was  uncovered  air  was  drawn  into  the  filter. 

When  the  surface  of  a  single  filter  of  this  depth  is  cloj 
f  badly  as  the  surface  of  the  upper  sand  filter  was  during 
portion  of  the  period  of  its  operation,  it  prevents  the  fre^ 
of  air  to  the  interstices  of  the  filter,  and  hence,  of  course, 
ahriScation  and  purification  ftoni  taking  place  within  tlJ 
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but  is  to  say,  with  this  plant  the  upper  saod  bed  acts  as  a  strainer 
jatead  of  a  filter,  aad  the  organic  matter  of  the  sewage  retained 
^  it  haii  to  be  removed  by  scraping,  together  with  a  large  amount 
f  dirty  saod. 

It  is  undoubtedly  true,  abo,  that  although  the  lower  sand  filter  in 
^  experimental  plant  gave  for  three  months  a  fairly  well  purified 
Buent,  its  rate  of  filtration  was  too  great,  coosidermg  the  strength 
r  the  applied  sewage,  to  continue  to  give  this  result.  An  ex- 
Bination  of  the  table  giving  the  analysis  of  the  sewage  from  the 
tetitutioD  shows  that  it  is  only  one-half  as  strong  as  the  aver- 
taft  Lawrence  sewage,  but  the  rates  at  which  the  two  sand  filters 
mk  been  operated  have  been  less  than  one-half  the  rate  at  which  it 
fas  proposed  to  operate  the  sand  filters  by  the  plan  referred  to. 
fhe  coke  strainer  has  been  operated  at  only  about  one-thirtieth  the 
roposed  rate  of  the  coke  strainer  at  the  institution,  and  it  can  be 
lid  here  that  it  is  impossible  to  pass  sewage  through  coke  at  the 
We  proposed^  if  the  coke  is  fine  enough  to  remove  any  considerable 
iercentage  of  the  organic  matter  in  the  applied  sewage.  Tables  and 
ptails  in  regard  to  the  operation  of  these  experimental  filters  are 
jven  on  page  455. 

Im  Use  op  Ashes  and  Cinders  in  iNTERMrrxENT  Filtration, 
^P  AND  IN  THE  So-called  Bacterial  Filters. 

rln  England,  owing  to  the  diffiealty  of  obtaining  sand  of  a  suitable 
jiaracter  for  the  purification  of  sewage  by  filtration,  many  other 
materials,  such  as  coke,  cinders,  clinkers,  finely  divided  coal,  burnt 
kllast,  etc.j  have  been  used.  Of  these  materials,  experiments  with 
frke  only  had  been  made  at  the  experiment  station  previous  to 
B90,  when  the  use  of  ashes  and  cinders  began  to  be  investigated, 
fid  experiments  in  this  line  have  been  continued  during  1897.  The 
^eat  production  of  this  waste  by  cities  and  towns,  and  its  little  value 
)r  any  purpose,  together  with  itsp  issible  utilization  in  sewage  puri- 
jcation  at  places  where  land  of  a  suitable  character  cannot  be  found, 
lakes  the  ini'estigation  of  considerable  practical  value. 

Four  of  these  filters  have  been  in  operation  :  one  made  of  the  en- 
h'e  waste  product  from  the  combustion  of  hard  coal,  one  the  entire 
Ustc  product  from  the  eouibustion  of  soft  coal,  and  the  other  two 
|f  only  the  cinders  of  hard  coal,  that  is,  the  coarser  portions  freed 
k>m  ashes.  These  filters  are  numbered  80,  81,  82  and  95.  Nos, 
^md  95  are  intermittent  filters,  and  a  description  of  them  is  givei 
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ou  pages  449  aod  457.  Nos,  81  and  82,  however,  coDtaioiog  cIq* 
tiers  only,  are  operated  after  the  fashion  of  the  so-called  bacterial 
tilters  of  England* 

Filter  No.  81  contaios  4  feet  in  depth  of  cinders,  uod  has  hud  applied 
to  it,  during  a  hirge  portion  of  the  year,  at  the  rate  of  8HO.O0U  gal- 
jng  per  acre  daily,  eewage  which  has  first  been  strained  tliroagha 
layer  of  coke  at  the  rate  of  1,000,000  gallons  per  acre  daily.  The 
method  of  operation  of  the  filter  has  been  as  follows:  the  outlet  is 
closed  in  the  morning  and  the  sewage  applied  in  famuli  doses  nt  one- 
hour  intervals  until  the  pores  of  the  iilter  are  entirely  tilled,  andit» 
surface  just  covered  with  sewage.  It  is  then  allowed  to  stand  full  for 
two  honrs,  after  which  the  outlet  is  opened  and  the  sewage  allowed  to 
flow  from  the  filter  slowly,  taking  about  ten  hours  for  complete  drain- 
ing. Then  the  filter  is  allowed  to  stand  inoperative  until  the  next 
morning. 

Filter  No*  82  contains  5  feet  in  depth  of  cinders,  and  is  operated 
by  a  slighly  ditierent  method  than  that  employed  with  Filter  No.  81. 
The  sewage  applied  to  this  filter,  njoreovcFi  has  not  received  any 
treatment  before  its  application,  and  goes  to  the  surface  of  the  filter 
in  the  following  manner :  across  the  filter,  and  about  18  inches  above 
its  surface,  an  iron  pipe  is  placed,  with  small  orifices  extending  along 
its  lower  half.     This  pipe  is  parallel  to  the  filter's  surface.    The 
sewage  is  pumped  to  a  tank,  elevated  above  the  surface  of  the  filter, 
to  which  this  delivery  pipe  is  connected,  and  when  the  gate  upon 
the  pipe  is  opened  the  pressure  of  the  sewage  causes  it  to  rush  from 
the  pipe  with  considerable  force  in  a  large  number  of  broken  streams, 
and  by  means  of  this  scattering  and  the  spraying  caused  by  the  sewage 
striking  the  surface  of  the  filter,  considerable  air  is  introduced  into 
the  sewage ;  analyses  at  different  times  showing  the  i>resence  of 
from  30  to  (>0  per  cent,  of  the  dissolved  oxygen  necessary  for  satu- 
ration.    The  rate  of  filtration  maintained  has  been  533,000  galloDi 
per  acre  daily. 

The  supposed  advantage  of  filters  operated  in  this  way  is  tbati 
owing  to  the  coarseness  of  the  material,  the  aewage  enters  easily 
aod  there  is  no  accumulation  of  impervious  scum  upon  the  surface 
of  the  filter,  air  is  introduced  within  the  filter  between  each  appliea' 
tion  of  sewage,  and  the  entire  body  of  filtering  material  is  brought 
in  contact  with  the  daily  dose  of  sewage,  instead  of  only  a  few  inchet 
in  depth  of  the  filtering  material  at  the  surface  of  the  filter,  Thi 
results  obtained  with  these  Ui%x%  and  high  rates  of  application  of 
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sewage  have  been*  on  the  whole,  as  good  if  not  better  than  the  re- 
sults obtained  from  the  aerated  gravel  filters  Nos.  15  B  and  16  B, 
described  in  previous  reports  and  mentioned  in  this.  The  results, 
also,  bare  been  obtained  without  drawing  air  through  the  filters  by 
means  of  aspirators,  as  in  the  case  of  the  gravel  filters,  and  hence, 
if  successful  year  after  year^  this  would  he  a  considerably  more 

I   economical  process  of  sewage  purification  than  either  the  aerated 
filters  or  any  other  method  yet  studied. 
The  results  obtained  from  filters  Nos*  81  and  82  are  given  in  detail 
on  pages  450  and  451.     By  an  examination  of  the  table  it  will  be 
seen  how  great  a  purification  has  been  effected  by  the  filters.     They 
have  not  as  yet»  however,  been  in  use  long  enough  to  show  whether 
or  not  this  high  rate  of  filtration  can  be  maintained  year  after  year 
^ti-ithout  seriously  clogging  the  filters,  and  perhaps  destroying  their 
efficiency. 

In  this  connection  it  is  well  to  recall  the  fact  that,  beginning  in 

18i#4,  Filter  No.  21  A,  containing  5  feet  in  depth  of  fine  gravel  having 

an  effective  size  of  1.6  millimeters,  was  operated  practically  accord- 

—  ing  to  the  methods  employed  during  the  past  year  and  a  half  with 

^^"ilter  No.  81.    The  rate  of  filtration  was,  during  the  first  year,  about 

■||pO«CH}0  gallons  per  acre  daily.     During  1895  the  rate  was  360,000 

^gallons  per  acre  daily,  and  the  filter  became  so  badly  clogged  daring 

February  of  this  year  that  it  was  not  operated  for  a  period  of  six 

weeks,  but  air  was  continually  draw^n  through  it  during  this  period. 

Clogging  again  occurred  in  August,  and  for  two  weeks  the  filter  waa 

not  flooded.     During  189B  the  average  rate  of  filtration  was  344,000 

gallons  per  acre  daily,  but  the  filter  was  gradually  becoming  clogged 

with  accumulated  organic  matter  notwithstanding  this  aeration,  and 

during  1897  was  so  badly  clogged  that  the  experiment  was  brought 

to  an  end.     It  must  be  said,  however,  that  the  gravel  differed  from 

the  cinders  in  having  a  smooth  surface  instead  of  a  rough  one,  and 

that  it  was  a  much  more  compact  material,  with  less  opportunity  for 

_   the  admission  of  air  than  is  the  case  with  the  cinder  filters. 

P      An  interesting  experiment,  showing  the  exhaustion  of  oxygen 

from  the  air  in  this  filter  and  the  formation  of  CO.>  gas,  during  a 

period  when  the  filter  was  not  having  sewage  applied  to  it,  follows. 


I 


Determination  of  CO2  in  Air  from  Filter*  iVb-  21, 
From  March  27  to  May  26,  1897,  no  sewage  was  applied  to  this 
filter,  and  air  was  drawn  through  it  constantly,  except  upon  several 
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occasions  noted  on  the  table.      The  rate  of  aspiration  employed 
changed  the  air  in  the  pores  of  the  filter  about  once  every  three 
hours.     Determinations  of  the  volume  of  carbonic  acid  gas  io  the 
air  drawn  from  the  filter  and  in  the  air  in  the  station  were  rande 
eighteen  times  during  April  and  three  times  in  MaVt  with  result* 
given  in  the  following  table.     The  results  show  that,  even  at  the  esd 
of  ihis  prolonged  period  of  rest  and  aeration,  the  stored  organic 
matter  in  the  filter  increased  more  than  fourfold  the  CO^j  in  the  airj 
drawn  through  its  pores.     Determinations  of  oxygen  made  showedfl 
an  average  of  20.12  per  cent,  present  when  the  filter  was  being  coo-     ' 
stantly  aspirated,  but  leHS  than  l.Q  per  cent,  when  aspiration  was 
stt»pped  for  a  few  hours. 


COs  in  Air  of  Station  and  from  Filter  No.  21, 

[VoluDOM  per  10.000;  lataraUMJ  with  molitnrtt.] 
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PURrFlCATIOX  OF   UrINE  BY  FiLTRATION   THROUGH    SaND  OR   A  SUES, 

Urine  is  one  of  the  coinpooent  parts  of  all  domestic  sewnpe,  and 
experiments  have  been  made  during  the  past  year  to  ©how  how  great 
a  proportion  of  the  sewage  could  be  urino  and  still  ho  purified  to 
some  extent  by  the  usual  action  of  nitrification  in  intermittent  filters* 
It  was  thought  worth  while,  also,  to  see  if  there  was  any  material 
difference  in  the  value  of  sand  and  ashes  in  this  particular  investiga- 
tion. For  this  purpose,  two  small  cylinder  filters  were  constructed, 
one  containing  4^  feet  of  sand  of  an  effective  size  of  0,20  millimeter,^ 
and  the  other  containing  the  same  depth  of  a  mixture  of  ashes  and 
cinders. 

These  two  filters  were  put  in  operation  in  May>  and  the  sewage  ■ 
applied  was  3  parts  Lawrence  sewage,  pumped  at  the  station,  to  I 
part  urine.  Upon  May  27  the  rate  was  reduced  one-half,  but  the 
Bewage  applied  was  of  the  same  proportional  character.  Upon  and 
after  July  19,  to  this  dose  was  added  30U  cubic  centimeters  of  hay 
intusioD,  made  by  allowing  hay  to  soak  in  water.  Upon  August  6  the 
daily  application  of  sewage  was  still  farther  reduced  and  the  propor- 
tion of  hay  infusion  increased,  and  several  other  changes  were  made 
during  the  following  months,  as  detailed  on  page  454. 

During  the  first  four  months  of  operation  nitrification  did  not  start 
to  any  extent  in  either  filter,  although  the  nitrites  were  high  in  the 
cinder  filter  during  the  last  part  of  August,  the  average  for  the  month 
being  8  parts  per  100,000,  and  of  nitrates  .77  of  a  part  per  100,000. 
In  the  etHuent  of  the  sand  filter  there  was  only  .4  of  a  part  of  nitrites 
per  100,000  as  an  average  during  this  month,  and  practically  no  nitrates. 
During  September  the  nitrites  doubled,  and  the  nitrates  increased  to 
nearly  3  parts ;  this  was  followed  in  October  by  a  still  greater  in- 
crease,  the  nitrites  averaging   over   32  parts   for  the  month,   and 
the  nitrates  about  38  parts.     With  the  beginning  of  cold  weather 
nitrification  became  less  active.     With  the  cinder  filter  the  nitrites 
increased  regularly  from  August  to  September,  the  effluent  contain- 
ing 31  whole  parts,  on  an  average,  during  November.     During 
cnonth,  also,  the  nitrates  were  the  highest  for  any  period,  there  b 
Dearly  2  parts  in  the  eflluent. 

The  average  albuminoid  ammonia  in  the  applied  sewage  for 
■^hole  period  was  15, H2  parts.     The  effluent  of  the  cinder  tiltei 
tained  1,93  parts  and  the  effluent  of  the  sand  filter,  4.73  parts 
xninoid  ammonia*     It  can  also  be  stated  that,  for  a  considi 
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portion  of  the  period  of  operation  of  these  filters  daring  1897  the 
ash  and  cinder  filter  removed  a  large  proportion  of  the  color  of  the 
highly  colored  applied  sewage,  as  shown  by  the  tables  on  pages  pre- 
viously mentioned,  while  the  sand  filter  removed  very  little  color. 

Permanency  of  Sewage  Filters. 
The  following  table  gives  the  period  of  service  to  date  of  the  large 
experimental  filters,  together  with  the  volume  of  sewage  applied  to 
them ;  while  the  second  table  beyond  shows  their  efficiency,  reck- 
oned by  percentages  of  removed  organic  matter  and  bacteria,  during 
1897. 


riLTKR  NUlfBB«. 

Date  when  Aewage  wma  Fint 
Applied. 

Actnal  Number 
of  Gallons 
Applied,  to 
Jan.  1. 18BS. 

Oallouper 
Acre. 

1, 

2, 

4, 

Jan.    10.1888 

Dec.   19,1887 

Dec.    19,1887,       .       .       .       . 

1,288.646 
018,268 
422,988 
798,170 
848,289 
848.682 
151,310 

188.700,000 
128.688.600 
84,803,600 

6  A 

« 

9  A, 

Sept.  14, 1801,       .... 

Jan.    12,1888 

Nov.  18,1800,        .... 

189.084,000 
100,667,80» 

169,736,400 

10 

July    18,1804,        .... 

30,262,000 

84.] 
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Work  OF  THE  Filters  for  1897. 

The  remainder  of  this  report  upon  sewage  filtration  cootaios  a 

description  of  all  the  filters  in  operation  at  the  station  during  1897 
which  have  received  sewage  taken  from  one  of  the  principal  sewerj 
of  the  city  of  Lawrence,  together  with  tables  of  analyses  showing 
the  results  obtained.  Filters  Nos.  1  to  10  inclusive  are  each  ^l^ 
of  an  acre  in  area,  and  are  out  of  doors.  The  remaining  fiUerjs  ar« 
all  within  the  buildings  of  the  statioot  and  of  various  depths  and 
sizes,  as  will  be  stated  with  the  description  of  each  filter. 

FiUer  JVo.  /• 

Filter  No,  1  contains  60  inches  in  depth  of  coarse  sand  of  aa 
effective  size  of  0.48  millimeter,  and  is  tj^  of  an  acre  in  arei. 
The  filter  has  been  operated  during  the  year  at  an  average  rate  of 
62,000  gallons  per  acre  daily,  and  has  given  a  satisfactory  etBueat. 
as  shown  by  the  table  below.  The  surfiice  of  the  filter  has  been 
raked  1  inch  deep  each  week,  and  spaded  over  6  inches  May  ii, 
September  6  and  November  17. 

Effluent  of  Filler  No.  I. 

[FBrU  per  100,000.] 


latr. 
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•0*000 
eo,4KM> 
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1. 
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0.&6O2 


4.07 


S.80 


9i 
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S.7I 
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8««mg0  Bpplled*  300  fatloai  •\t  timet  ft  we«k  from  JanDftrj  1  lo  Di»a*iDl»er  5;  MM^  f»lloiift  ali  i 
week  from  Drc«ml}«r  6  to  Deeenibfir  SI.    flolj  15  to  IFI,  esperlmeot  lottrmpUd  bf  fnih»l. 
JftQuerjr,  17  locbee  of  iinow  ftpd  'ii  IttchoA of  Ice  removed;  durlDg  Febrairy,  10|  loetroi  of  mmti 
fneh  o!  lee  removed ;  dudatf  Mftrch,  3  Hochei  of  mow  renpioved ;  daring  Iforembcf ,  S  Inrlni  •f  «••« 
vooFvd;  durtaf  Deceoiber,  8  lDeli«i  of  tttoiiv  «&d  \  Vu«^  ol  \ca  r«Bun«4« 
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Filter  No.  2. 
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ctiv^l 


This  filter  contains  60  inches  in  depth  of  fine  sand  of  an  eflectiv 
size  of  0*08  millimeter,  with  two  trenches,  1  foot  wide  and  2  feet 
deept  of  medium  sand  of  an  effective  size  of  0*11)  millimeter,  the 
surface  of  these  trenches  being  below  tlie  surfiice  of  the  remainder 
of  the  filter,  and  to  these  trenches  all  the  sewage  is  applied.  The 
average  rate  of  filtration  for  the  year  has  been  39,000  gallons  per 
acre  daily,  and  the  filter  has  been  in  good  condition  throughout  the 
year,  and  has  given  a  clear,  bright  and  welt-pnrified  effluent.  Thd 
surface  of  the  trenches  has  been  raked  1  inch  deep  each  week,  and 
they  have  been  spaded  over  to  a  deptli  of  from  6  to  8  inches  on  April 
13t  September  6  and  November  17,  During  the  summer  months 
there  was  a  vigorous  growth  of  grass  upon  the  surface  of  the  filter, 
which  undoubtedly  helped,  as  shown  in  previous  years,  to  remove 
nitrogen  from  the  surface  layers,  and  thus  aided  in  preventing 
clogging.  The  following  table  gives  the  monthly  averages  of  the 
analyses  of  the  effluent :  — 


k 


Effluent  of  Filter  No.  2. 

[Purls  per  100,000.] 
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SewKf  e  mpplled,  300  ffntJoEit  atx  tlmcfl  it  wmk.    Jiilf  16  to  13,  «zp«r1mflnl  iDturrnptedl  by  fresh 
JftAuary  1^  sarface  of  iroochei  broken  up  wLlh  a  pick  U»  m  depth  of  from  3  to  4  Inches.    Atigu*!  0»  i 
gTi#a  wod  weed*  od  nnrfaoo.    DuHti^  Jnciuftry,  18  toe  ho*  of  inow  removed  from  •urfiic«  mod  |  loeb 
le«  from  tr«»o<t|ieB;  during  Ifurcli^  3  Inchee  of  bqow  remcived  from  tnifaae;  durfaf  November,  24  lo^ls 
of  MOW  removed  from  turf^ue;  darloif  O«o«mb«r,  7  iDchjeti  of  iaow  r«moT«d  from  snrfkce  ind  4)  lo 
«f  lee  from  treacbei. 
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Filter  No.  5  A. 
Thi8  filter  contains  60  inches  in  depth  of  6ne  gravel  of  an  effective 
size  of  1.40  millimeters,  and  has  received  sewage  at  the  average  rate 
for  the  year  of  58,800  gallons  per  acre  daily.  The  surface  of  the 
filter  has  been  raked  1  inch  deep  each  week,  and  dug  over  to  a  depth 
of  6  inches  on  September  6  and  November  27.  The  following  table 
gives  the  monthly  averages  of  the  analyses  of  the  effluent  of  this 

filter :  — 

Effluent  of  FilUr  No.  5 A. 

[Parte  per  100,000.] 
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Bewage  epplied,  800  gallons  six  timee  a  week.  July  15  to  18,  ezperimeot  iDtermpted  by  freehet. 
Jane  18,  a  trap  18  inches  high  was  atuched  to  ef&aent  pipe.  Daring  January,  19  Inches  of  snow  and  2 
inebce  of  ice  removed  from  surface;  during  February,  10^  inches  of  snow  and  }  Inch  of  ice  removed; 
daring  March, 8  Inches  of  snow  removed;  during  November,  2^  inchee  of  snow  removed;  during  De- 
eeznber,  7  inches  of  snow  and  J^  inches  of  ice  removed. 

Filter  No.  6. 
This  filter  contains  44  inches  in  depth  of  mixed  coarse  and 
sand  of  an  effective  size  of  0.35  millimeter.     It  has  been  in  g< 
physical  condition  throughout  the  year,  has  disposed  of  the  appli 
sewage  readily  and  given  an  effluent  of  a  satisfactory  quality.     Tl 
average  rate  of  filtration  for  the  year  has  been  60,500  galloaa  V 
acre  dailjr.    The  surface  of  the  filter  has  been  takedi  \  \nO[i  ^^«^ 
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week,  and  dog  over  to  a  depth  of  6  to  8  inches  on  April  12,  Septem* 
ber  6  and  November  17,  The  following  table  gives  the  niouthk 
averages  of  the  analyses  of  the  effluent :  — 

Effluent  of  Filler  No,  6. 

f  TartJi  per  100,000.] 


Qumi- 

tlly 
AppUed. 

OtUdOA 
wsr  Acre 

for  Stx 

t>Nya  hi  ft 

W«ek. 

T«MrSR4- 

^  Vtvtfdh  of 

HemAliMKl 

on 
Surfnce. 

tloariJind 

ArrCARAMCX. 

AHHOlIt*. 

1 
7.08 

AM 

11 

li 

1 

3 

s 

1 

3 

1 

^: 

i 

1 

1 

S6 

i 
s 

1S07. 

t 

m 
ED 

c 

9' 

E 
fa) 

Jftonar;,    . 

00.200 

^2 

80 

lOb.  2410. 

D»D]ded. 

.A2 

1.418S 

.1A4S 

1.21 

.1317 

.07 

i»m 

February,  . 

00,20«> 

40 

37 

1  111.  Aim. 

Deoldfld. 

.A2 

1,3A00 

.0BI7A 

4*00 

0.96 

.0640 

.07 

m;» 

Marah, 

00,000 

48 

43 

lb.  3301. 

Dedded. 

^A6 

jt.2aoo 

.1X75 

A.2A 

1.06 

.1916 

.78 

fsjm 

April.        . 

00,000 

47 

4« 

lb.  4201. 

SWgbt. 

.30 

!o.io»A 

.05T8 

8.00 

2.04 

.0200 

.U 

u;m 

M.y,  .       . 

flO.OM 

m 

Aft 

lOm. 

eiigbt. 

0.0007 

.QMT 

7.4A 

8.70 

.0000 

» 

MA 

Jooei . 

00.000 

n 

08 

27m. 

V.illftbt. 

O.OOOA 

.0(14 

0.2S 

0.70 

.0000 

.21 

m 

July,  .       . 

53,300 

T2 

74 

Urn. 

Y.atlgbU 

.le 

; 0.0018 

.0807 

10.00 

4.06 

.0000 

.21 

i,« 

Auga«tr 

6T,7€0 

71 

74 

20ai. 

NOD6. 

.16 

0.009B 

.0272 

0.07 

tM 

.0000 

.22 

IJW 

Septomber, 

67,7WJ 

er 

72 

12m. 

HOM, 

.IS 

O.Oltl 

.0900 

12.04 

4.0Z 

.0002 

.21 

m 

Oaiob«r,     . 

00,000 

AT 

01 

12m. 

V.iUffbL 

.14 

0.0006 

.0281 

11. T2 

4.00  .0001 

.tt 

w<« 

Nov«mberf 

00,000 

40 

41 

42ro. 

Slight. 

.Ifi 

0.22A2 

.0420 

0.60 

2.70.0017 

1 

.2» 

IM» 

Decemlwr, . 

n»ooo 

4f 

40 

4li.  4Siii. 

BUfhU 

.21 

o.aooo 

.0600 

4.10 

1.10  .0807 

1 

liM 

AT«n|a, 

«0,&00 

AO 

&A 

lb.  ASm. 

- 

.2:7 

0.4006 

.0601 

i,O0 

2.tX.«8S6 

I 

M.TM 

34«WKg6  Applied,  300  gnillooi  iIi  t1me«  a  we«k  from  JAOOAry  1  to  Deic«rabfir  A;  AOO  g»lloi>A  als  lUMi 
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FUterJVo.  9  A. 

This  filter  contains  5  feet  in  depth  of  sand  of  an  effective  size  of 
0.17  millimeter.  It  has  been  in  good  condition  throughout  the  year^ 
has  taken  the  applied  sewage  readily  and  given  an  efHueot  of  a  satis* 
factory  quality.  The  average  rate  of  filtration  has  been  61,500  gal- 
lons per  acre  daily.  The  surface  of  the  filter  has  been  raked  1  it 
deep  each  week*  and  dug  over  to  a  depth  of  from  6  to  8  iiiche«4 
April  26,  September  6  and  November  17.  The  following  tahlsl 
gives  the  monthly  averages  of  the  analyses  of  the  efflueoi  of  tbisi 
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Effluent  of  Filter  No.  9A. 

[Pkrta  par  1(10,000.] 
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4a 

41 

3b«  14ia. 

Decided. 

.41 

a.  TWO 

.0808 

4.10 

l.S» 

.0010  1 

0.87 

0.200 

Av«r«8*, 

«^! 

u 

8h.84m. 

- 

.m 

0.6S08 

.0004 

9.35 

8,42 

,0008 

1 

0,48 

IM80 

8ew»fe  Applied,  800  gillom  »\x  time*  a  week  from  JaDuitry  1  to  December  8;  800  iekIIod*  bIk  Uinee 
K  week  from  Deeember  8  to  31.  July  U  to  IH,  oipvHnx'Bt  interrupted  by  freebei.  Durliiu  Jt^nuary* 
3$|  l&cb^*  of  iiiow  nod  7|  Imcht^t  of  ice  mnoved;  durln^iE  Februnry,  18  iDclm  of  aoow  aud  2^  tochon  of 
lev  removisd;  dudoic  Ifarch,  3  toehee  of  anow  removed!;  duilniK  Novemberf  2|  inebea  of  eoow  removed; 
drnlog  December,  7|  loebea  of  auow  and  8  iocbee  of  Ice  removed. 


FtUer  JVb,  10. 
Filter  No,  10  is  -^^^^  of  an  acre  in  area,  and  contains  5  feet  in 
depth  of  mixed  coarse  and  fine  sand  of  an  efletitive  size  of  0,35  milli- 
meter.     No  underd rains  are  beneath  the  sand»  except  directly  above 
and  around  the  outlet  pipe.     A  partition,  extending  3  feet  l>elow  the 
surface,  separates  the  quarter  of  the  surface  farthest  from  the  uDd**" 
drains  from  the  remainder  of  the  surface.     To  this  quarter  o'^ 
surface  the  sewage  has  been  applied  during  1897  at  a  rate  of  12< 
gallons  per  acre  daily.     The  filter  has  been  io  good  condition  tbr< 
out  the  year,  has  disposed  of  the  applied  sewage  readily  h 
given  a  satisfactory  effluent,  as  sIiowq  by  the  table  below. 
tion  of  the  surface  to  which  sewage  is  applied  has  been  ral 
inch  deep  each  week,  and  dug  over  to  a  depth  of  from  6  t 
on  April  16  and  September  fi.     Upon  November  17  the 
face  was  dug  over  to  a  depth  of  6  inches. 


» 


Sawitffe  Ap|}Ued«  lAO  KailoD*  sLse  Uinm  m.  woek.  Juljr  tfi  to  ID,  expeHmeDt  tntcrrnptfid  by  tnMi. 
Daring  December,  20  tnc!ie«  of  iiiow  And  4)  lDoh«i  of  lee  r^muTed  from  th«t  part  of  •arf*e«  to  wk^oi 
«ewiigc  ianppUed ;  during  FebrDArj,  10  inchevof  ndow  iind  |  Inch  of  ice  removed ;  during  U»robt  3  loekif* 
of  anow  removed;  during  NoveEQbvrr  24  ioche*  of  «dow  removed;  during  D»e«mbof,  T  IzicbAsof  ids* 
Bad  4i  lachM  of  lea  rtfmOTod* 

Filters  JVbs,  12  A,  15  B  and  16  B. 
These  three  filters  were  constructetl  in  July,  1892,  and  a  summary 
of  the  metho<U  of  operation  aod  results  up  to  Jan.  1, 1^96,  wa»  given 
in  the  report  for  1805.  Filter  No.  12  A  contains  approximately  60 
inches  in  depth  of  sand  of  aa  efl'ective  size  of  0.19  millimeter,  and 
filters  NoBi  15  B  and  16  B  contain  65  inches  in  depth  of  gmvel  sto&es 
of  an  effective  size  of  5  4  mitlimeterd.  Up  to  Sept.  1,  1897,  Filter 
No.  12  A  received  as  large  a  volume  of  the  effluents  of  filters  Nos. 
15  B  and  l*?  B  as  it  was  capublo  of  caring  for»  and  the  rate  of  filtra* 
tion  is  bhown  by  the  table  beyond.  On  that  date  tilters  Noa.  15  B 
and  16  B  were  discontinued,  and  for  the  rest  of  the  year  Filter 
No.  12  A  had  applied  to  it  the  etHuent  of  Filter  No.  82,  at  a  rate 
of  720,000  gallons  per  acre  daily,  with  the  results  shown  in  the 
table  beyond.     The  outface  ot  ¥V\V<it  ^o*  VlkNa^a  k^isA  3  inches 
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deep  twice  each  week  during  the  year,  and  dug  over  6  inches  deep 
on  June  15  and  November  15, 

Filters  Nos.   15  B  and  16  B  were  operated  during  the  firtit  nine  ' 

months  of  the  year  at  a  rate  less  by  120,000  gallons  per  acre  daily 

than  durlug  prcvioua  years ;  but  not  withstanding  this  lowericig  of  the 

rate,  the  filters  became  badly  clog«jed  in  August,  and,  in  order  to  con- 

tiDtie  them  in  operation,  the  material  would  have  had  to  be  removed 

and  washed  J  as  had  been  done  several  times  in  previous  years.     As 

it  was,  the  underdrains  of  the  filters  had  to  be  flushed  out  with  city 

water  under  pressure  several  times  during  the  period  of  operation  in 

1897  in  order  to  remove  clogging.     Filter  No.  15  B  had  a  current 

of  air  drawn  through  it,  as  in  previous  years,  for  eight  hours  during 

each  night*     Filter  No.  16  B  was  aspirated  eight  hours  each  night 

from  January  1  to  May  26,  fifteen  hours  each  night  from  May  27  to 

June  2,  continuously  from  June  9  to  19,  while  the  filter  was  out  of 

operation,  and  eight  hours  each  night  from  July  20  to  August  31, 


^^^^^^^B^^^^^^^^^^^^^^^E^^^^^^^^^^^^^^RS^H^^^^^^^^r                     ^ 
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^^^^K                                          Effiueni  of  Filter  No,  IS  B, 

^^^^^^                                                                       [Piirt*  per  lOO^OOO.I 
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0.4J  H,m 

M.y.  .       . 

3oo,ooa 

04 

33 

Decided. 

.35 

O.dlOO 

.1108 

7.29 

2.31 

.00T7 

0,39  Hjm 
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.0040 
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3SO,000 
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71 

m 
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3M,000 

«0 

37 

- 

- 

.30 

0.0707 

.1135 

1.37 

.O0ro 

o^9i^ei  ■ 

8ewAS«  applied^  14  (r>Uon«  MV<>otv-two  llmea  a  w«ek,  Jaaaary  1  to  Aniruftt  31.    Jalir  U  to  11,0-    H 
peHtnenl  interfupted  by  fretbot     Snrfare  rak«d  3  IqoIi^b  daep  o(m«  eaoh  wcwk.    Uadtraraltta  vaillA    ^| 
out  with  city  prcMure,  M»y  12  nod  August  2a.                                                                                                     ■ 

^^                                                   Effluent  of  Filter  No,  IBB,                                            | 

^^*^                                                                                   [FarU  per  100,000.]                                                                              1 
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800,000 

4ft 

43 

Beeided, 

0.31 

0.4225 

.0033 

7.03 

9.43 

.OO0T 

0.38 

08^ 

"        M»rcli, 

3M,0Q0 

«o 

43 

Slight. 

0.3d 

0.4833 

.0040 
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U 

33 
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1.13 
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9.08 
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" 
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.8700 
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July,  .       , 
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73 
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0.43 

1.9400 

.0000 

12.» 

1*64 

,0060  ' 

0.04 
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AQguat,       , 
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3110,000 

T2 

83 
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0.43 
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12.9ft 
7.00 
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.0990 

0.71 
1*98 
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A23,000 

30 

32 

- 

- 

0.38 

1.0917.2300 

1 

1.07 

.0119 

Bewage  Applted,  1|  ffatlone  MTentyawo  time*  a  week,  Jaoumry  1  to  Hay  tS;  1  gallofa  of  elty  walet 

twelve  ttniea  a  m-ewk.  May  71  to  June  2;  1|  gallooi  of  aewage  Mrventyiwo  tlmea  u  week.  Jttly  3U  \a 

^^^K          Autrust  3t.    June  3  to  July  W,  Alter  allowed  to  rvit.    July  1&  to  17,  ezperlmi'Ut  lotermpied  by  fre*|»r(. 

^^^1         BurfAce  raked  3  Inctiee  deep  ouce  eaob  woek^excev^durVtifsnerfod  of  tmi.    Uikd^rdrmiat  w«ebc4  out 

^^B        wJlA  ci«j^  preeiure  qd  tlie  followUn  diMa  •.  Fe\itia»n  V*,  K^VftTV  ,Uai  \^M^a.  U«i  ifl,                     ^^^ 

No.  34.] 


FILTRATION   OF  SEWAGE. 


Filter  m,  13  A. 


443 

A 

kf  ana 


This  filter  conUiins  60  inches  in  depth  of  medium  fine  sand  nf 
effective  size  of  0.19  millimeter,  nod  has  received  sewage  from  which 
a  certain  amount  of  the  organic  matter  has  been  removed  by  allowing 
the  sewage  to  stand  for  four  hours  for  sedimentation  to  take  place*  ■ 
The  rate  of  filtration  for  the  year  has  averaged  152,000  gallons  per 
acre  daily »  Operating  at  this  rate,  good  results  have  been  obtained, 
the  effluent  has  been  clear,  low  in  color  and  without  turbidity  during 
the  greater  part  of  the  year.  The  surface  of  the  filter  has  been  raked 
3  inches  deep  twice  each  week,  and  dog  over  Uy  a  depth  of  6  inches 
April  23  and  October  \.  The  filter  was  continued  in  operation 
during  the  first  two  months  of  1898,  but  on  March  1, 1898,  the  filter 
was  discontinued,  after  being  in  operation  and  receiving  settled 
sewage  since  January,  1892,  and  having  filtered  a  volume  of  sewage 
equal  to  241,400,000  gallons  upon  an  acre. 


r 


Effimnt  of  Filter  No.  13  A, 

[Fiift*  pet  IW^.DQO.] 
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I 


l»t7. 
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M«rcU. 
April*  -       . 
M*y.    ,       . 
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^klMBlMr. 
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]>ec«n]b«r,  * 
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Sottled  Mwiiye  ftpplled,  4  j^llana  twelve  timet  m  week.    April  23  to  30  ftod  0etA\|f| 
Ovrd  to  reel.    July  ]&  u>  19^  eipedmeot  iDtorrupled  by  fresb«l. 
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Filter  m.  14  A. 

This  filter  contains  60  inches  in  depth  of  medium  fine  saad  of  an 
eflective  size  of  0.19  railHraeter^  and  bus  received,  since  Jane  1^ 
1894,  sewage  which  has  first  been  strained  through  a  shallow  layer 
of  coke  breeze  at  a  rate  of  1,000,000  gallons  per  acre  daily.  This 
partially  purified  sewage  has  been  applied  to  the  filter  during  1897  at 
an  average  rate  of  280,000  gallons  per  acre  daily,  and  the  effluent  of 
the  filter  has  been  of  a  very  satisfactory  quality,  being  clear,  with 
slight  turbidity  and  low  color.  The  surface  of  the  filter  has  been 
raked  3  inches  deep  twice  each  week,  and  dug  over  6  inches  deep 
upon  April  9  and  October  1,  On  January  23  the  upper  6  inches  of  ^ 
sand  were  removed,  washed  and  replaced  in  the  filter. 


K 

Effluent  of  FiUer  No.  14  A. 
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Poar  gmtloott  of  Mwafe  itraintd  tbroDffli  doka  ttppfUid  twuity-foar  Umea  *  WMik,  Janoary  1  la  tt;| 
2  galtont  of  aewage  twonty.faar  tlfiie«  a  we«k,  JADUAry  22  lo  F«bniary  7;  4  ffallocia  of  ««wa^9  tw«ii|y. 
four  tlmaa  a  week,  February  8  to  Deoembar  31.  No  aewage  applied  April  8  lo  18  aad  OcMbftr  1  to  T. 
Jaty  16  to  18,  expartmoiit  latcrraptod  by  frsabtl. 
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Filter  m.  19. 

This  filter  contains  60  inches  in  depth  of  medium  fine  sand  of  an 
effective  size  of  0.19  millimeter,  and  has  received  the  supernatant 
sewage  resulting  from  treating  the  regular  sewage  with -sulphate  of 
alumina  in  the  proportion  of  1,000  pounds  per  1,000,000  gallons, 
and  then  allowing  the  sewage  to  stand  four  hours  for  sedimentation 
to  take  place.  The  filter  was  first  put  in  operation,  receiving  this 
chemically  treated  sewage,  upon  Jan.  20,  1893,  and  continued  until 
March  1,  1898.  During  this  period  it  filtered  a  volume  of  sewage 
equal  to  328,980,000  gallons  upon  an  acre.  During  1897  and  the 
first  two  months  of  1898  the  rate  of  filtration  maintained  by  this 
filter  averaged  190,000  gallons  per  acre  daily.  Operating  at  this 
rate,  a  very  satisfactory  efiiuent  has  been  obtained,  as  shown  by  the 
table  below.  The  surface  of  the  filter  has  been  raked  3  inches  deep 
twice  each  week,  and  dug  over  to  a  depth  of  6  inches  April  23  and 
October  1. 


Effluent  of  Filter  No,  19. 

[Purtfl  per  100,000.] 
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Viroh.        . 

300^000 

BO 

41 

sesx. 

None. 

.IB 

-fwafl 

.0337 

0.10 

2.04 

.0407 

.30 

4m 

ApTll«  . 

14^,000 

fif 

40 

Ses. 

Nona, 

as 

.iSfiO 

.0310 

6.23 

3.03 

.02S0 

.9g 

117 

lf»y,   .       . 

200,000 

64 

AS 

Urn. 

Kose. 

.n 

,A033 

.OiSO 

4.  OB 

3,04 

,000« 

.28 

7,000 

Jao«,  p 

200,000 

fin 

ea 

IRm. 

V.illght. 

.17 

.1208 

.0267 

T.ao 

a.sa 

.00U6 

.24 

2T 

Jair,  .       . 

17S,0OO 

Ti 

Tl 

13m. 

V^iJIgbt. 

.13 

.OIH 

.0233 

o.u 

3.01 

.0000 

.3S 

13S 

4ititi«i,      , 

300,000 

n 

01 

l&tD.       ' 

KOD*. 

A% 

■  OOTO 

.0204 

0.70 

3.06 

.0000 

.24 

as 

Bept«0berp 

200,000 

m 

m 

TXim. 

Zfoce. 

.11 

.Ofi«l 

.oaofi 

8.6] 

3.10 

.0000 

.33 

61 

Oetobeft      < 

164,000 

«3 

M 

Slia. 

None. 

.10 

.aioo 

»OQ60 

12.  T5 

3.63 

.0007 

.24 

u 

JnfOTdllM^?!  » 

200,000 

fi^ 

44 

2&m. 

Nods, 

.11 

.M50 

.0490 

e.» 

S.QO 

.0002 

.30 

14 

£00,000 

47 

44 

4TID. 

None. 

.00 

.iefi« 

UOIM 

.oaut 

4.34 

7.10 

l.fiJl 
2.7B 

,0000 
.0107 

.IT 
,2i 

100 

Avinii«, 

lf»,000 

« 

U 

Sflm. 

- 

.14 

.3£31 

BOO 

Five  gallons  of  sewage  applied  twelve  times  a  week,  except  from  April  23  to  30  aod  October  1  to  7, 
irlMD  filter  wai  allowed  to  rest.    July  15  to  18,  experiment  Interrapted  by  freshet. 
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Filler  M.  21  A. 

This  filter  contaiDs  60  inches  in  depth  of  fine  sifted  gravel  of 
effective  size  of  1.6  millimeters.  It  wiis  first  put  in  operation  Mar 
19,  1894,  according  to  the  method  of  the  fto-calted  bacterial  fillers, 
but  since  Jidy  7  of  the  same  year»  while  flooded  in  the  same  wajt  ■ 
has  al^o  had  a  current  of  air  drawn  through  it  each  day  for  a 
period  varying  from  ten  to  sixteen  hours.  Very  interesting  and 
satisfactory  result8»  from  a  scientific  point  of  view,  have  always 
been  obtained  from  this  tilter*  hut  the  filtering  material  has  needed 
considerable  attention  from  time  to  time,  as,  notwithstanding  the 
air  introduced  into  the  filter  by  the  method  of  flooding,  and  the 
air  drawn  through  it  by  the  aspirator,  the  filter  has  clogged  badly  ■ 
from  time  to  time,  and  has  either  had  to  remain  out  of  operation 
with  continuous  aeration  for  a  considerable  period,  or  else  the  gravel 
removed  and  the  stored  organic  matter  washed  from  it.  During 
January  of  l^dl  nitrification  practically  ceased  in  the  filter,  and  from 
January  23  to  February  7  city  water  was  applied  in  small  doses, 


9m  fl 
es,  I 


instead  of  sewage,  aeration  being  continued.  Nitrification  started 
and  considerable  of  the  organic  matter  stored  in  the  filter  was 
moved  by  this  treatment,  and  sewage  was  again  applied.  Nitrifi- 
cation again  being  practically  inactive,  city  water  was  applied  in - 
various  volumes  during  Aprils  May  and  June,  with  various  amounts  \ 
of  aeration.  By  this  procedure  considerable  organic  matter  waa  re* 
moved  from  the  filtering  material,  but  much  remained,  as  shown  by 
analyses  of  this  material. 

During  this  period,  also,  many  determinations  were  made  of  oxy* 
gen  and  curbonic  acid  gas  in  the  air  taken  from  the  interior  of  this 
filter,  to  show  the  effect  of  much  or  little  aeration,  and  also  to  show 
how  quickly  the  air  drawn  into  the  fitter  became  exhausted  of  its 
oxygen  when  allowed  to  remain  in  the  filter.     (See  page  430.) 
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Effluent  of  Filter  No.  21  A- 

[P>rta  p«r  lOO.OOO.] 


ia»T. 


I 


!f»rcbp 


ATef«g«i 


Applied. 

QAnonB 
per  Acra 

ftnrtiix 

Days  In* 

W«efc. 


113,000 


ai7»6O0 


TCIIK. 

Dbo.  F. 


63 


Averaue 
Number  of 

AppUn- 
Uont 

whicb  re- 

nmltieil 
on  hurfHce 

N!!t>  thmn 
.HUULnutM. 


ArFB4KA1ICL 


Decided. 
Decided. 

Decided. 


Deelded. 


M 


.9030 


07SQ 


KlTVOOKjf 


U.24 


11,01 


<O00i6 


,0017 


*6fi 


]S,fiOO 


90^890 


Bew»g«  upplled,  14  gftlloai  ttntnty^two  11  me  a  e  week,  JADDAry  I  to  13;  1|  gelloDa  ilx  itmee  m  week» 
Ju»u«0'  13  io  18;  H  {(Allont  •eTentytwo  lime«  h  week,  JnnoRry  19  to  22;  1  giillon  of  cHj  WAter  twelve 
timee  a  week»  January  *23  lo  F»bru»ry  7;  U  ffnHoFis  of  aewage  aev^eiity-lwo  time*  a  week,  Fcbraary  8  to 
Mftreb  26;  M»rcb  27  to  May  29,  llller  allowed  to  re»t;  1  gialtoo  of  cky  wnter  twelve  Itmei  a  week,  May  27 
to  Juoe  7;  1  faJlon  of  city  water  twenty  four  ticnee  a  week,  June  S  to  IS;  June  17  and  tO,  2  gmllonaof 
city  waiter  applied  at  liatcrvaJt  of  one-half  hour,  UDtll  surface  was  covered,  and  l\ller  allowed  Id  aland  for 
lir«tity-four  boara;  1  gallon  of  cHy  wator  t%veiity-four  llmei  a  week,  Jittio  22  to  ^«  Filter  waft  Q»|jlraled 
•Lsti»*li  boura  each  night,  Ja&uary  1  to  12;  continuously,  January  13  to  18;  aliieen  hotirii  encb  tilght, 
imnumtf  19  to  23;  continuously,  January  23  to  February  7;  sixteen  houni  eacb  nieht,  February  8  ta 
Mfefell  KS;  eontlnnoiiily,  March  T!  to  Jnne  T  ;  Hftcen  hours  each  night,  June  8  to  30,  except  when  surface 
was  covered  (June  17  and  10).  Surface  dug  over  to  a  depth  of  A  Inches  on  the  following  dates  t  JaoDarj 
1».  Mjircli  SO,  April  a,  6,  8,  10,  13,  la,  IT,  2U,  22,  24,  27,  29,  May  1,  4»  6^  8,  li.  1^,  IS,  18, 20, 22»  26  Alkd  S7. 

h  Filler  JVb.  65. 

This  filter  contains,  over  the  usual  gravel  underdniins,  60  inches 
in  depth  of  coke  breeze,  and  was  first  put  in  openition  Jan.  4,  181J6* 

I  The  sewage  applied  is  of  the  s^amo  strength  as  that  applied  to  the 
sand  Filter  No,  14  A,  and  has  first  been  strained  through  a  shallow 
layer  of  coke  breeze.  The  rate  of  filtration  maintained  during  the 
year  has  averaged  31U000  gallona  per  acre  daily,  antl  a  very  satis- 
factory efiluent  has  been  obtained.  The  surface  of  the  filter  has  been 
raked  3  inches  deep  twice  each  week,  and  dug  over  to  a  depth  of  6 
inches  on  May  21,  October  1  and  December  18, 
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> 

Efflu^fU 

of  Filler  No.  6S. 

H 

[Farte  per  100,000.] 

Hty 
Ap|j]lril. 

Qnllona 
p*r  Acre 

LiRtly 

IbrSIx 

D&Tilne 

Week. 

TKMrSSA- 

1 

Lenf-lh  of 
1      Time 

1  {{cm  Mined 

1   Surface^ 

Miuutei. 

Aphj^kajtcb. 

1 

AnHoiru. 

i 

NlTROOUI 

Aft 

*3 

E 

3 

1 
1 

1 

i 

i 

1 

s 

S 

f 

isirr. 

1 

1 

jADuarXi     . 

aoo,«» 

48 

48 

dm. 

1  SUgbt. 

.20 

.3778 

.0460 

0.84 

2.71.0018 

.80 

nm 

FebruAry,  . 

SOO/MIO 

48 

48 

11m. 

'  eiitfht. 

.10 

,2018 

.0871 

8.68 

3.87 

.0099 

.19 

7.600 

Mareb, 

aoo^oQo 

60 

4§ 

14m 

SIlgliL 

.18 

*1«80 

.0880 

8.78 

j2,82| 

.0048 

.3S 

8.100 

April.*       . 

800,000 

81 

8S 

12m. 

Bltgbl. 

.20, 

.2167 

.0880 

7. St 

8.18 

.00(8 

.93 

K898 

Mar.    ,        . 

300,000 

84 

80 

Tm. 

Decided. 

.33 

,8020 

.0640 

11.24 

8.78. 

.0067 

.89 

18^ 

Juoe,  . 

300,000 

86 

88 

lOro. 

Decided 

a8 

.2886 

.0478 

12.00 

3.23 

*0089 

.tl 

10,800 

July,  .       . 

207,000 

n 

71 

ISm, 

•  Hllghu 

.10 

.0488 

.0268 

0.47 

2.66 

.0018 

.18 

•7,909 

AagDtt, 

800,000 

7i 

70 

16m.     1 

V.i%hL. 

.11 

.0448 

.0228 

T.Ol 

1.89 

.0002 

.18 

21,000 

Bepbembftr, 

MO,O0C 

87 

82 

82m» 

Dedded. 

.18 

.1800 

.0410 

9.80 

S.41 

.0010 

.98 

19,999 

October,     , 

2S1,000 

82 

81 

17m, 

BhghL 

.15 

.2B88 

.0890 

11.81 

8.11 

.ODU 

.n 

fr.iB9 

November, , 

888,000 

%% 

81 

S7m. 

Decided. 

«88 

.7000 

.1160 

9.60 

8.28 

.0018 

.81 

44,I09 

December, . 

4«0,4O0 

47  1 
80 

41 
88 

82m« 

Sllgbi. 

.20 

.0648 

.OtlO 

8*01 
9*10 

1.70 
9*74 

.0004  i 

.29 

19,809 

Avenge, 

8ll«0OO 

18fD. 

- 

.18 

.S813 

.0440 

.0087 

.98 

11J99 

I 


Fire  gtilloDt  of  iewe|e  etrelned  tbroagrh  coke  epp^Ued  elghleeti  tlmas  «  week.  .lenQAry  1  to  Koti 
ber  18;   8  gmbloti«  elubteen  time*  e  wevk,  Novombor  17  lo  Dcoember  31.    July  16  io  18,  experieMM^ 
latorrupted  by  Ireehet.    October  1  to  7,  Alter  ellowed  to  rat* 


i 


Filler.^  JVbs.  66  and  67. 
These  filters  were  first  put  in  oi)eration  in  March,  189G,  and  their 
coiistroction  and  operntion  for  thiit  year  were  fully  described  in  the 
last  report  of  the  Board.  Filter  No.  G6  wa.4  a  gravel  filter,  aerated 
by  forcing  air  through  it  from  below,  and  Filter  No.  67  was  a  sand 
filter,  one-half  the  area  of  Filter  No.  66,  and  placed  directly  below 
it  and  received  the  effluent  of  Filter  No.  06.  These  filters  were  oon- 
tiDued  in  operation  during  the  first  four  months  of  1897,  and  the 
results  obtained  are  shown  by  the  tables  following.  These  resaltd 
are  very  interesting,  and  show  how  great  a  purification  can  be  ob- 
tained with  filters  of  thi.'?  character  operated  as  these  have  been; 
but  the  results  have  not  been  such  as  to  warrant  the  belief  that  their 
operation  upon  a  large  scale  would  be  practicable,  owing  to  the 
expense  of  giving  the  coarse  filter  a  sufficient  amount  of  aeration 
)  eimhh  it  to  do  good  work.     Of  course,  with  a  larger  i>laiit  tb^ 


I 
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cost  would  be  less,  proportionately,  than  with  the  small  plant  operated 
at  the  station ;  but,  as  stated  in  the  last  report,  it  seems  improbable 
that  it  would  be  reduced  sufficiently  to  be  considered  reasonable  in 
sewage  purification. 

Effluent  ofFUter  No,  66. 

[Parta  per  100,000.] 


p«r  Aert 

Tahtxu- 

RtoiAliica 
an 

AiiMOiriA. 

i 

Al          1 

1 

1 

i 

1 

1 

1 

AtBDIIlfDm. 

1 

1 

i 

1; 

IS 

U9T. 

'4 

is 

3^ 

JM.. 

8W»0Offi 

M 

ftO 

Tis. 

Ooddpd 

.&B 

0,6700 

.IBIO 

.1430 

.0380 

l.lfi 

.0046 

1,14 

214,000 

Ftto.,  1 

eoOjOOo 

10 

u 

ens. 

Dtdd^dJ 

,57 

1.2750 

Asm 

.1426 

.ow* 

6.|0 

I.IT 

-OtOO 

1,1S 

21^500 

Mftr., 

UOJMO 

4T 

6« 

lid. 

l>ecld«d 

.M 

O.HflOO 

■IW 

*1463 

.1674 

fl,ao 

l,3fi 

,0100 

1.50 

263»30<J 

Apr. 

SW^OOtt 

IT 

fiS 

Mm, 

D«dd0d. 

.&s 

2.Q«60 

.4340 

,S104 

,4436 

10.60 

O.tfl 
1.16 

,0234 

.ous 

3.10 

6ae,«(>o 

At.. 

SfiT^OOO 

49 

A3 

ISm. 

- 

.Si 

1,3221 

,S327 

.1603 

,1124 

T,S4 

1-73 

320,100 

Sewage  applied,  20  gallons  alxty  tlmea  a  week,  January  1  to  April  2;  30  gallons  sixty  times  a  week, 
April  3  to  30.    Filter  aerated  16  minutes  sixty  tlmea  a  week.    Sarfaoe  raked  1  inch  dally. 


Effluent  of  Filter  No.  67. 

[Pftrts  per  100.000.] 


per  Acrs 
LiAvt  Jn  A 

Tehprba* 

Letsrth  et 

Sewifs 

RemalAcd 

on 

flennand 

MlAdtiq. 

APPBAXAJtGX. 

Ammomia. 

6.W 

7*90 
7.42 

1.46 

a 

1 

1 

Dto.  r. 

1 

. 

j 

.  i 

1 

1flfl7. 

1 

1 

Ibrcfa.        . 
Aprtl..       . 

1,177,000 

42S,0OO 
213,000 

60 
3i 
66 
£3 

Ik 

A4 

fi4m. 

2h*t3w, 
lb.  lOlB, 
SU9,33m, 

V.ftltfbt, 

Blrtht. 
ailBfat. 
V.sllgbt, 

,36 

.32 
-20 

.0662 
,0832 

.oess 

.0490 
.0528 
.037fl 
.0316 

1.71 
1.10 

2,06 
2.61 

1.91 

.ai78 
,0078 
,0104 
,0010 

,0093 

.50 
.47 
.41 
.27 

7»000 
6,000 
7,700 
3,100 

AiPefage, 

tlSpOOO 

AS 

M 

lb,  40m, 

- 

.83 

.0T6Q 

.0*^ 

.41 

6,100 

Bfflaent  of  Filter  N'o.  66  applied :  January  1  to  March  11,  four  doses  of  50  gallons  each  dally ;  March 
^  « to  April  16,  one  dose  of  25  gallons  dally ;  April  17  to  30,  two  doses  of  25  gallons  each  dally ;  March  12  to 
^  <,  filter  allowed  to  rest.  Surface  raked  3  Inches  deep  dally.  Surface  dug  over  to  a  depth  of  6  inches  on 
^^le  folk) wing  dates :  January  20.  February  19,  27,  March  2,  4,  6,  8, 10, 11,  15. 


Filter  No.  80. 
Filter  No.  80  contains  4.5  feet  in  depth  of  coal  ashes,  and  has  re- 
K^eived  sewage  during  1897  at  an  average  rate  of  96,700  gallons  per 
^acre  daily.     The  filter  was  first  put  in  operation  in  Noveuih^T^l&ft^* 
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Nitrification  began  to  become  active  daring  January,  1897,  and  has  ■ 

been  good  throughotit  the  remainder  of  the  year»  and  the  effluent  of 

the  filter  has  been  of  a  very  satisfactory  quality,  as  shown  by  the 

following  table.     The  surface  of  this  filter  has  been  raked  3  incbes  M 

deep  once  each  week  duriog  the  year,  and  was  dug  over  to  a  depth  I 

of  6  inches  upon  December  15.                                                                  1 

^^P                                                     Effluent  of  Filter  No.  $0,                                        ^^B 

V                                                                                     [Part*  per  100^000.]                                                                         ■ 

1 

ApplU. 

Dkq.  T. 

LftigtbiMf 
Sewage 

jLrrmAMkitCK* 

Ammomka, 

XrraoocM 

At 

1 

L 

^^^^^  ia»7. 

per  Acre 

DAVilUK 

Week. 

i 

i 

Memmlueit 

on 
Burrace. 

Hmtrn  and 
Miuutes,  1 

6 
1 

i 
6 

1 

i 

0.40 

i 

c 

IS 

i 

3($ 

1 
1 

s 

1 

H               Jumuji     , 

111,000 

47 

48 

1 

V,ellvht. 

.27 

3.7(900 

.U06 

0.96 

.gi9»a 

.44|UJ«|| 

^M               February,  « 

lU.OCO 

u 

46 

- 

None, 

,21 

1.0450 

.0486 

».78 

S.ftI 

.0676 

.87 

.»■ 

^^B 

lU.OOO 

4& 

fiO 

- 

V.etlgbt, 

.22 

1.0433 

.06&S 

lO.M 

3.60 

.0607 

.a 

T..1 

^^            .     . 

111,000 

47 

fi7 

- 

V.el»gbt. 

.S9 

0.6764 

.0600 

10.33 

2.81 

.0621 

.at 

M-     1 

■               May,    .       . 

»7,<KM 

6$ 

eh 

Ita.l2m.  1 

V.allgbt, 

.17 

o.im 

.0304 

7.2a 

3.26 

.0108 

.18 

1,401 

H                Jua«^  , 

BO,mxi 

ea 

« 

lb.  10m. 

V.eJi^t. 

.00 

0.007S 

.0088 

T.58 

1.76 

.OHM 

.04 

tjm 

I               July,   .       . 

71,000 

72 

7» 

lb.  41m. 

etifbt.     < 

.09 

o.ooea 

.0061 

0.19 

1.64 

,9008 

,87  j 

*m    1 

K                     AugUAt, 

80,000 

n 

72 

lb.  41m. 

V.etlKht. 

,04 

0.0016 

.002S 

9.M 

3.62 

.0001 

.01 

«  1 

^^B       e«pt«aibflr, 

sa.ooo 

07 

t& 

Sfa.  10m. 

None. 

.01 

0.0073 

*oon 

9.46 

3.62 

.oooa 

.04 

Tl 

^^™         October,      . 

1195,000 

fi7 

69 

lh.&5m. 

V.  Alight. 

.OS 

0.1900 

«0043 

9.70 

3.89 

.0008 

,os 

no 

H                NoTember, . 

120.0CO 

47 

48 

Bli.$2m. 

V.allgbt. 

.08 

0.297& 

.0196 

7.«3 

3.07 

.0082 

.07 

4i 

1               Decern  bor, . 

93,300 

46 

4a 

12b.  - 

y.aJltbt. 

M 

D.063T 

.OOTS 

6.46 

8.87 

1.72 

.0019 
.0189 

.08 

oe,Too 

(ft 

68 

ah.  llm. 

- 

.la 

0.6080 

.0381 

H                      B«w*gfl  Applied,  4  vmUooa  ■Is  ttmee  m  we«k,  May  8  to  Oetober  13;  6  gmlloDi  els  Klnee  ■  w«ek.  Otilo.        1 

H               ber  13  to  Deeembor  31,    July  IS  to  18^  ftzp^rimeat  laierrupKHl  by  freebel.    Deeembw  1&  to  SO,  liter     ■ 

H               Allowed  to  reet.                                                                                                                                                        1 

^K                                             Filiej*  JVb.  SI.                                          1 

Filter  Xo,  81  contains  4.5  feet  in  depth  of  cinders,  and  received,  1 

until  November  1,  sewage  which  had  first  been  strained  through^ 

coke  breeze  (see  page  423)*     This  is  one  of  the  so-called  bacterial 

filters,  and  the  method  of  operating  it  is  as  follows :  In  the  mommg 

the  outlet   is  closed,  and   the  sewage   is  applied   in   hourly  doses 

until  the  surface  is  covered^     Then  the  filter  is  allowed  to  remain 

for  from  two  to  three  hours  full  of  sewage,  after  which  the  outlet 

is  opened  and  the  filter  slowly  drained.     The  average  rate  of  opem- 

tion  of  this  filter  for  tbe  yew  W^  \>fe^\\  &8^,Q00  gallons  p 

►er 

acre  ^ 

I 
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daily,  and  an  effluent  of  good  appearance,  coDsidering  the  rate  of 
filtration,  and  with  very  little  odor,  has  been  obtained.  The  effluent 
ahows  considerable  turbidity,  but  no  Bedimeot  is  deposited  upon 
standing  for  a  period  of  several  days. 

Effluent  ofFiUer  No.  81. 

[Parta  per  lOO.ENK).] 
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Filier  JVb.  82. 
Filter  No.  82  contains  5  feet  in  depth  of  cinders,  and  is  also  oper- 
ated as  a  bacterial  filter.  The  sewage  applied  to  this  filter,  bow- 
ever,  has  not  received  any  treatment  before  its  application,  and  goes 
to  the  surface  of  the  filter  in  the  following  manner:  across  the  filter 
and  about  10  inches  above  its  surface  an  iron  pipe  is  placed,  with 
small  orifices  extending  along  its  lower  half.  This  pipe  is  parallel 
to  the  filter's  surface.  The  sewage  is  pumped  to  a  tank  elevated 
above  this  level,  to  which  the  delivery  pipe  is  attached,  and,  when 
the  gate  is  opened,  the  pressure  of  the  sewage  causes  it  to  rush 
from  the  pipe  with  considerable  force  in  a  large  number  of  broken 
streams,  and  by  means  of  this  scattering,  and  the  spraying  caused 
by  the  sewage  striking  the  surface  of  the  filter,  considerable  air  is 
introduced  into  the  sewage,  analyses  at  diffeieut  t\m^%  ^\xQ^v\l^^^.\!k. 
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average  of  38  per  cent,  of  dissolved  oxygen  present.    The  avewge 

rate  of  filtration  maintained  daring  the  year  has  been  543,000  gal- 
Ions  per  acre  daily,  and  a  very  satisfactory  eflinent,  considering  the 
rate,  has  resulted  from  this  method  of  operation. 

EfflucTU  of  Filter  No.  82. 

[Parti  p«r  100,000.] 
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B«wag«  applied,  11  gmlLoHf  thirty  time*  a  weok*  April  12  to  September  13;  10  gatlojia  forty-elcte 
tlmeii  a  week,  September  U  to  October  M :  10  gaUona  fony-two  llmea  a  week,  Nuvember  t  to  Dcecnibif 
31«  After  r^eptember  ISi  fiitic^^t  ivns  clu>»e<i  and  filter  flooded  with  lU  falloDa  of  tewnee  hourly  untlJ  n^ 
tndf  wa»  covered.  After  aiaDillnif  two  hoara,  faueol  waa  opened  part  way  and  Ulier  alluwed  k»  (inli* 
After  NoTen)b«r  24  surface  allowed  lo  remala  co*rered  three  hoara  dally.  Barface  raked  StaeliMda^ 
twice  eaeh  week.    July  15  to  Itt,  experiment  laterrupted  by  frealiet. 

Fillers  JVb«.  83  and  84. 
The.se  are  two  small  filters  id  galvanized  iron  cylinders,  6  inches 
in  diameter.     Filter  No.  83  contains  4.5  feet  in  depth  of  sand  of  8Q 
effective  size  of  0.23  millimeter,  and  Filter  No.  84  contains  the  mmt 
depth  of  coal  ashes.     These  filters  were  constrncted  and  have  been 
operated  for  the  purpose  of  finding  out  whether  urine  could  be  puri- 
fied by  the  action  of  nitrification  within  the  filter,  without  dilutioa 
with  other  liquid.     The  results  obtained  show  that,  during  the  period 
when  urine  alone  was  applied,  little  or  no  nitrification  took  plaoe 
within  these  filters,  and  that  the  dilution  with  sewage  and  with  the 
liquid  produced  by  soaking  hay  in  canal  water  had  to  be  consider* 
able  before  nitrification  started.     It  can  be  said,  also,  that  the  nitrates 
became  very  high  in  the  effluent  of  the  sand  filter,  while  with  the 
cinder  filter,  although  the  mtritea  became  high^  the  nitrates  reoiaioed 
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r  during  the  entire  period  of  operation  throughout  the  year,  with 
I  exception  of  the  month  of  November.  The  cinder  filter  removed 
'ery  large  percentage  of  the  color  of  the  applied  sewage,  while 
tie  or  no  color  was  removed  by  the  sand  filter,  its  effluent  always 
ing  brown  or  red.  The  method  of  operating  the  filter  and  the 
ferent  proportions  of  liquids  applied  are  shown  by  the  notes  given 
low,  both  filters  having  been  operated  in  exactly  the  same  way  during 
3  year.     For  ^discussion  see  page  431. 

Sewage  applied  to  Filters  Nos,  83  and  84, 

[ParU  per  100,000.] 
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Effluent  of  Filter  No.  83. 

[Parte  per  100,000.] 
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Effluent  of  Filler  No.  84. 
[Paru  |>er  100,000*] 
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8>10  gallon  of  regular  aewafo  ptiii  1-10  gallao  of  urine  plus  \  gallon  of  bay  tnfatfoa  thr«a  ttm««  »  Witk, 
Auji(u«t  7  10  j^epEember  3;  |  gaUoti  of  udoe  plus  1  rbIIqii  of  hay  Infostoo  lhr««  llmea  a  wetlc,  Sepfeinbtr 
i  1.0  20;  l-ICk  gallon  of  urine  plu«  I.IO  gallon  of  hay  Infutlon  tbraa  Llmea  «  w«ek,  SeplemlMirSl  lo  Ooloter 
12;  2-24  gallom  of  urlae  plan  I  'it  gallon  of  hay  tnfuatoo  three  timet  a  woek,  October  IS  to  Xowmlwr  }; 
|>  gallon  of  urine  three  ilmee  a  week*  Xovambor  4  to  Deoombor  37.  Sarfaoa  raked  1  Inch  daepi  twte»«ftdk 
week  from  May  11  to  Jane  22,  and  oaoe  eae^h  week  from  Jana  23  to  Deoember  27.  July  \h  to  10,  •^ptffl« 
ment  Interrupted  by  freebet.    SepLember  3,  aurface  raked  4  tncbea  deep,  and  October  13,  ^  Inebaa  dtaf . 
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Filter  ^Yo,  88. 

Thi3  filter  contaios  5  feet  in  depth  of  a  mixture  of  sand  of  an  effec- 
tive size  of  0,23  millimeter  aad  iron  filings,  the  proportioa  being  1 
part  by  volume  of  iron  to  2  parts  of  saod.  The  filter  was  put  in 
operation  the  first  week  of  July,  and  sewage  applied  at  the  rate  of 
70,000  gallons  per  acre  daily.  Nitrification  became  active  within 
a  .short  period,  and  the  efllnent  of  the  filter  was  of  a  very  satiBfaotory 
quality^  The  rate  of  operation  was  increased  during  Octol>er  ami 
again  during  November,  making  the  average  rate  for  the  year  89^400 
gallons  per  acre  daily.  At  this  rate  the  elllucut  has  been  of  a  quality 
that  would  be  expected  from  a  new  sand  filter,  and  the  presence  of 
the  iron  within  the  filter  has  apparently  had  no  effect  upon  the  puri- 
^catfon  obtained. 


No.  34.] 


FILTRATION  OF  SEWAGE. 


455 


Effluent  of  Filter  No.  88. 
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Seven  pounds  5  ounces  of  sewage  applied  six  times  a  week,  Jnly  20  to  October  18;  12  pounds  of 
sewage  six  times  a  week,  October  14  to  December  81.    Sorface  raked  3  inches  deep  once  each  week. 

Straining  through  Coke^  followed  by  Double  Filtration  through  Sand. 
Coke  Strainer  B  and  Filters  No8.  92  and  93. 

This  combination  of  a  coke  strainer  with  two  sand  filters  has  been 
described  quite  fully  on  page  424.  The  following  tables  show  the 
rate  of  operation  of  the  strainer  and  filters,  together  with  the  results 
of  the  analyses  of  the  efiluent.  As  has  been  stated  on  the  pages 
referred  to,  this  scheme  is  really  a  double  straining  of  sewage,  fol- 
lowed by  filtration  through  the  lower  sand  filter.  The  upper  sand 
filter  acted  as  a  strainer  without  nitrification  during  the  period  of  its 
operation.  The  filters  were  stopped  during  December,  owing  to  the 
fact  that  it  had  been  amply  demonstrated  by  this  time  that  the  scheme 
was  not  a  feasible  or  economical  one  in  sewage  purification.  These 
filters  contained  sand  of  an  efiective  size  of  0.43  millimeter. 


Effluent  of  Coke  Strainer, 
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Eminent  of  Filter  No.  92. 

[Piiru  per  1 110,000.] 
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4.8S 
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.aroo 

S.6D 
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7.S1 
fl.S5 
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IT 
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.esio 
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.005S 

1*48 
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3.4S 
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msm 

Average,   . 

830,000 
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M 

- 

0.B4 

s.n 

.374S 

KS4  1^^ 

Filter  vUrtod  Sepl^mber  2.  Twcnty*lDch  tank  3^  foel  hlgh«  bottani  p«fforate4  w\Xh  Hoeb  IMIm, 
I  loch  apart,  18  Inobei  of  land  over  gravel  uoderdrataf.  Soplemtwr  IS  to  October  0«  aarfaca  mluidl 
iDcli  deep  dHlly ;  October  10  to  Docember  SI,  iiirface  raked  8  liiebei  deep  d&lly ;  Novooiber  \  1 1 
of  eaod  lemored;  Docember  2, 1  loch  of  ■und  remotred;  DeeecDbor  15»3  laeheaof  a&Dd  remoi-ed. 

Effiuenl  of  FiUer  No,  93. 

[Partaper  100,000] 
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ijtr  Acre 

Dal  It 

for»»U   , 
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1 1 1  f 

474,000 
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«3 
«4 

fiO 
4« 

02 
01 

40 

Decided. 
Deelded. 
Ortal« 
Oreel. 

.48 
.U 

.60 

^.41 

8.04 
3.08  i 
2.01 

.3187 
.1066 
*1403 
AU1 

to.o& 

10.00 
0.10 
0.82 

0.07 

1.80 
1.23 

i.ao 

.37»» 

1 

.112& 

.12271 

.1000 

1 
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0.80 
1.00 
1.00 

IA8.000 

378,000 
840,000 

Average, 

076,000 
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66 
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2. SO 

.ITOB 

I.OS 

■A 

t.04 

mjm 

Twenty-two  Incb  tank,  2^  tQ«i  blgb,  wUlt  faueet  ia  bottom.  Twelve  Inebea  of  aaod  over  fr»*el 
onderdrmliie.  Efllue&t  of  Fitter  No.  02  falls  on  the  eurfaea  of  Filter  No.  09  after  dropping  24  f««i 
through  tfae  air.  Burfaee  raked  1  Inch  deep  on  tbe  following  dalee;  OoU}ber  8,  26,  November  18,80, 
Decerobor  0, 10, 13,  16, 10  and  27.    December  16, 1  taeh  of  aaad  removed. 

Filter  No.  95. 

Filter  No.  95  contaiDs  4^  feet  ia  depth  of  ashes  from  the  oombas^ 
tion  of  soft  coal,  and  was  put  jd  operation  durino:  the  la:3t  part  of 
October.  The  rate  of  filtration  maintained  haa  been  100,000  gal ioos 
per  acre  daily,  with  the  resiult^  ahowu  by  the  following  table:  — 
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Effluent  ofFiUer  No.  95. 

[PuU  per  100,000.] 
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4A    ' 

iT 
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M 
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.0107 

fi.b3 

2.76 
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.imi 

.07 

fiTS 

ATerkg«, 

tDO^QOO 

m 

48 

KOD«. 

.oa 

a&«T 

.oieo 

.06 

7,3aT 

8«wA9e  applied,  5  gallons  aiz  times  a  week  from  October  7  to  December  81.    Surface  raked  3  inches 
deep  once  each  week. 
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FaTRATION  OF  WATER. 


The  inveatigatiotia  upon  the  purificatloD  of  water  by  sand  fiUratioD 
have  been  continued  throug^hout  the  year.  Ten  experimental  sand 
filters  have  been  in  operation,  and  a  large  number  of  chemical  am! 
bacterial  analyses  of  the  water  applied  to  and  the  eflluent  from  these 
filters  has  been  made.  To  five  of  the  filters  Merrimack  River  water 
has  been  applied,  and  to  the  remainder,  water  has  been  applied  which 
has  been  m:ide  more  polluted  than  the  river  water,  either  l>3'  adding 
a  small  proportion  of  sewage  or  allowing  bacterial  growths  to  take 
place  within  it  before  filtration. 

Besides  determining  the  eflSciency  of  the  filters  in  the  usual  mao- 
ner  by  analyses  showing  the  percentage  of  organic  matter  and  the 
total  number  of  bacteria  removed  during  filtration,  special  tests  have 
been  begun  to  show  the  percentage  removal  of  B,  colt  communis^  the 
characteristic  sewage  bacteria,  a!wa3^a  present  in  Merrimack  River 
water  and  of  course  present  in  larger  numbers  in  the  water  rendered 
more  polluted  by  the  addition  of  more  sewage  than  the  river  water 
contains.     The  efficiency  in  this  respect  of  continuous  and  intermit- 
tent filters  is  hein^  particularly  studied,  and  also  the  efficiency  of 
the  Lawrence  city  filter,  2.5  acres  in  area,  which  supplies  the  city  ■ 
with  filtered  water.     Only  the  Lawrence  filter  results  in  this  line  of 
work  arc  given  in  this  report,  it  being  thought  better  to  wait  until  ■ 
more  results  from    the  experimental  filters    ^ere   obtained    l)efore^ 
publishing.     The  study  of  the  efficiency  of  the  Lawrence  city  filter 
from  a  hygienic  stand-point  has  also  been  continued,  and  a  table  is 
given  showing  its  effect  upon  the  typhoid  fever  death-rate  of  the  city 
of  Lawrence* 


1 


I 


Application  op  BActLLua  Prodigiosus, 
Bacillus  prodigiosus  has  been  mixed  with  the  water  applied  taj 
filters  Nos.  3  B,  7  A,  8  A,  68,  69,  79  and  90  at  difierent  periods 
from  July  to  November.     The  general  plan  of  the  experiments  hw§i 
been  the  same  as  in  previous  je^t^*    TkU  mixture  has  been  appi 
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to  the  filters  in  the  proportion  of  1  part  of  eolation  in  85,000  parts 
of  applied  water,  at  intervals  of  one  hour  for  ten  hours  daily  for 
six  days  in  the  week,  as  follows :  to  filters  No.  3  B,  7  A  and  8  A 
from  July  20  to  October  1 ;  to  filters  Nos.  68  and  69  from  July  20 
to  October  27  ;  to  Filter  No.  86  from  July  20  to  September  27  ;  to 
Filter  No.  79  from  August  23  to  September  20 ;  to  Filter  No.  90 
from  October  1  to  October  27. 

Numerous  examinations  of  the  effluents  have  been  made  to  de- 
termine whether  this  germ  passed  through  the  filters.  In  addition 
to  the  regular  methods  of  examination,  roll  cultures  in  four  liter 
bottles  (see  annual  report  of  the  Board  for  1895,  page  597)  were 
made  from  time  to  time.  By  this  method,  50  cubic  centimeters 
of  the  water  could  be  examined  at  one  time ;  but  in  no  case,  when 
80  examined,  was  the  germ  found,  although  occasional  colonies 
appeared  on  the  plates. 

The  following  table  gives  the  number  present  in  the  water  applied 
to  the  filters,  and  the  number  found  in  the  various  effluents  is  given 
with  the  tables  giving  the  total  number  of  bacteria  of  all  kinds 
found  in  the  effluents.  It  will  be  seen  that  all  the  filters  removed  a 
much  greater  percentage  of  this  germ  than  of  the  river  bacteria. 


Average  Number  per  Cubic  Centimeter  of  Bacillus  Prodigiosus  in  Applied  Water 
for  Ten  Hours  Daily,  1897. 


DAT  OP  MOVTB. 

July. 

Angaat 

September. 

October. 

1, 

- 

106 

n 

69 

82 

282 

24 

108 
85 
47 
118 
141 
224 

902 
891 
825 
874 

24 
35 
180 

47 

1,8U 

2. 

887 

8 

4. 

837 

fi 

909 

6, 

618 

7, 

866 

8 

311 

9, 

141 

10 

11, 

767 

12, 

617 

13, 

962 

14, 

1,800 
8,082 

15, 
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Average  Number  per  Cubic  Centimeter  of  Bacillus  Pradigiosus  in  Applied  Water 
for  Ten  Hours  Daily ^  i^P 7— Concluded. 


DAT  OP  Month. 


July. 

AugMt. 

8«pttmber. 

- 

59 

397 

- 

271 

844 

- 

436 

025 

- 

436 

- 

95 

1.883 

745 

180 

460 

248 

05 

- 

637 

IM 

483 

1.072 

190 

448 

495 

- 

566 

061 

118 

566 

- 

12 

1.160 

566 

59 

566 

472 

47 

- 

1.227 

24 

1,074 

757 

59 

844 

- 

October. 


16, 
17, 
18. 
19, 
20. 
21, 
22. 
23. 
24. 
25. 
26. 
27. 


1.216 

649 
2,106 
1.239 

625 
2.0S4 

820 

1.300 
1,095 
1.401 


29, 
«1. 


Filtration  of  Merrimack  River  Water. 

The  largest  experimental  filters  to  which  river  water  has  b^  ^n 
applied  during  the  year  are  filters  Nos.  3  B,  7  A  and  8  A,  each  bei  Bg 
-^■^  of  an  acre  in  area,  all  the  remaining  experimental  filters  cL_3e- 
scribed  in  this  report  upon  water  filtration  being  ^^J^^y^  of  an  a^zire 
in  area.  The  two  following  tables  present  the  average  chemi  <ja/ 
analyses  of  the  weekly  samples  of  river  water,  together  with  *Ae 
daily  number  of  bacteria  contained  by  it. 

The  daily  average  number  of  bacteria  given  in  this  table,  anc3  in 
all  the  tables  showing  the  number  of  bacteria  present  in  the  effluenfs 
of  the  experimental  filters,  is  the  average  of  at  least  two  and  some- 
times three  samples  collected  at  different  hours  of  the  day. 
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Filter  No.  3 B. 

Filter  No.  3B  was  first  put  in  operation  in  September,  1893,  aoi 
the  results  obtained  from  it  up  to  Jan.  1,  1897,  have  been  i>ublisheLE 
in  previous  reports.     The  filter  is  ^\-^  of  an  acre  in  area,  and  con-*** 
tuined  during  1897  approximately  45  iuches  in  depth  of  sand  of  ar^»* 
effective  size  of  0.23  millimeter,  and  was  operated  at  an  average  rat^^ 
of  3,276,000  gallons  per  acre  daily.     It  is  an  intermittent  filter  an<^^ 
its  surface  is  uncovered  for  two  hours  each  day.     Operating  at  the 
rate  given  it  was  necessary,  in  order  to  remove  clogging  at  the  surface* 
to  scrape  from  the  filter  \  inch  in  depth  of  sand  tweuty-three  times 
during  the  year,  the  dates  being  given  on  a  following  table,  showing 
the  volume  of  water  passing  between  each  scraping.     The  surfaoe  ol 
the  filter  was  spaded  4  inches  deep  on  March  11,  and  6  inches  deef 
on  June  21  and  November  18.     Always  after  scraping,  the  surfac 
was  mked  to  a  depth  of  1  inch,  and  the  filter  filled  slowly  from  belov 
with  filtered  water,  ■ 

Owing  to  the  fact  that  the  water  was  drawn  out  of  the  canal  froti^^^^ 
which  we  obtiiin  our  8upp\y  ot  ^^Tim-^^k  River  water,  the  filte 
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out  of  operation  for  periods  varying  from  three  to  sixty  hours 
he  following  dates  :  January  5,  February  6,  27,  March  24,  April 
May  12,  29,  June  5,  19,  26,  July  3,  10,  24,  31,  August  7,  14, 
28,  September  4,  11,  18,  25,  October  2,  9,  16,  23,  30,  Novem- 
20  and  December  4.  Owing  to  high  water  in  the  river,  the 
r  was  out  of  operation  on  the  whole  or  parts  of  the  following 
j:  June  10,  11,  12,  13,  14,  15,  July  15,  16,  17,  December  15, 
17,  18,  19  and  20.  This  filter  has  always  been  operated  inter- 
ently,  and  the  following  tables  present  the  average  chemical 
yses  of  the  effluent,  together  with  the  daily  determinations  of 
number  of  bacteria  present  in  the  effluent  for  1897  :  — 


age  Number  of  Bacteria  per  Cubic  CerUimeter  in  the  Effluent  of  Filler  No.  3  B, 

1897. 
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Effluent  of  Filter  No, 

[Parts  per  100,000.] 


3B. 
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Effleent, 
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Filter  No.  7  A. 

Filter  No.  7  A  is  a  continuous  filter  and  was  first  put  in  opera- 
tion during  September,  1893,  and  the  results  obtained  up  to  Jan.  1, 
1897,  have  been  published  in  previous  reports.  This  filter  is  Tf\-^ 
of  an  acre  in  area,  and  contained  during  most  of  the  year  1897 
approximately  20  inches  in  depth  of  sand  of  an  effective  size  of 
0.26  millimeter,  but  during  part  of  the  year  a  much  less  dejlth  of 
sand.  The  average  rate  of  filtration  for  the  year  has  been  3,654,000 
gallons  per  acre  daily.  In  order  to  maintain  this  rate  the  filter  has 
had  to  be  scraped,  and  \  inch  of  sand  removed,  eleven  times  during 
the  year.  The  dates  of  scraping,  together  with  the  volume  of  water 
passing  between  each  scraping,  are  shown  by  the  table  on  page  472. 
JJesides  these  scrapings,  the  surface  was  spaded  over  6  inches  deep 
on  January  16  and  November  7,  It  was  also  raked  1  inch  deep  on 
February  4,  March  11,  June  3  and  July  2.  After  scraping,  the 
surface  was  always  raked  1  inch  deep,  and  the  filter  was  then  filled 
slowly  from  below  with  filtered  water. 
Upon  April  26  the  depth  of  aa.x\d  ha.d  become  so  reduced  by  the 


34.] 


FILTRATION  OF   WATER. 


465 


y  scnipings  that  the  filter  was  refilled  ;  that  is,  15  inches  of  clean 
I  were  mixed  with  the  reiiMiriiog  ssmd  in  the  filter  in  the  follow- 
mnnner :  above  the  gravel  underdrains  were  placed  2  inches  of 
coarse  siind  always  placed  over  the  finer  gravel ;  above  this,  15 
69  of  new  sand  ;  then  2  inches  of  niixed  clean  and  dirty  sand ; 
above  this,  7  inches  of  the  sand  previously  in  the  filter.  Filtered 
2r  Nvas  applied  slowly  frt^m  below  after  tbi.s  reconstruction,  and 
filter  allowed  to  stand  covered  with  water  for  twenty-fonr  hours 
re  filtration  was  started.  The  filler  was  out  of  operation  on 
Hint  of  low  water  in  the  canal  or  high  water  in  the  river  upon 
same  dates  during  the  year  that  were  given  in  the  description 
he  operation  of  Filter  No,  3  B,  The  following  tables  give  the 
■age  chemical  analyses  of  the  effluent  of  this  filter,  together 
i  the  results  of  the  daily  determinations  of  the  number  of  bacteria 
icnt  in  the  eflluent  for  1897  ;  — 


age  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Fitter  No.  7A^ 

IB  97. 
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itrage  Number  of  Bacteria  per  Cubic  Centimeter  in  the  Effluent  of  Filler  No.  8  A, 

1897. 
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Jieview  of  Results  obtained  during  1897  from  Filters  Xos.  3B, 

7 A  and  8 A. 

The  following  table  gives  the  average  chemical  analysis  for  the 
year  of  the  water  applied  to  these  filters  and  the  average  chemical 
analysis  of  their  effluents,  together  with  the  average  number  of 
bacteria  present  and  the  average  rate  of  filtration  of  the  tiliers  in 
galloDt^  per  acre  daily  :  — 


River  wfttAf,     *       • 
£fl1of]iit  of  F1lt«r  No.  SB, 
S0a€nt  of  FllUr  No.  ft  A, 
Sffloviit  of  Filter  No.  T  A, 
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The  table  shows  that  the  two  filters  contiiiniog  the  greatest  depth 
sand  have  given  the  best  results,  both  frcjm  a  chemical  and  bacterial 
liiit  of  view,  although  Filter  No.  7  A  containiog  only  about  one- 
Irtl  as  great  u  deptli  of  eaad  us  the  other  two  filters,  has  given  an 
luent  containiug  Very  little  more  culor  and  organic  matter  than  the 
tueat  of  the  deeper  filters. 

The  average  number  of  bacteria  in  the  applied  river  water  has  been 
922  per  cubic  centimeter,  the  highest  daily  average  occurring  in 
ptember,  when  14,448  bacteria  per  cubic  centimeter  were  found* 
d  the  least  number  in  June,  when  only  3, 71 '2  were  present  per  cubic 
atimeter.  The  average  number  of  bacteria  in  the  etBuent  of  Filter 
K  3  B  has  been  73  per  cubic  centimeter,  giving  an  average  bacterial 
icioQcy  for  this  filter  of  99  08  per  cent.  The  effluent  of  Filler  No. 
i  ha^  contained  on  an  average  204  bacteria  per  cuhic  centimeter, 
ring  an  average  bacterial  efficiency  for  the  year  of  97*43  per  cent., 
lile  the  etUuent  of  Filter  No.  8  A  has  contained  only  39  bacteria  per 
bie  centimeter,  giving  an  average  bacterial  efficiency  of  99.49  per 
It.  It  must  be  stated,  however,  that  Filter  No.  7  A  during  the 
f©Q  months  following  its  reconstruction  gave  an  effluent  contaiu- 
j  on  ao  average  only  59  bacteria  per  cubic  centimeter. 
During  the  period  of  the  year  from  April  to  November  inclusive, 
9  average  efficiency  of  filters  Nos.  3B  and  8  A  was  nearly  equal, 
t  during  the  four  cold  months  of  January,  February,  March  and 
jcember,  the  efficiency  of  Filter  No,  8  A  was  greater  than  that  of 
Iter  No.  3  B,  which,  being  operated  intermittently,  had  its  surface 
poBed  to  the  cold  each  day  ;  the  highest  average  number  of  bac- 
ria  per  cubic  centimeter  for  any  of  these  three  months  in  the 
luent  from  Filter  No.  8  A  being  09,  while  the  highest  average 
mber  of  bacteria  in  the  effluent  from  Filter  No.  3  B  for  any  month 
m  152. 


dume  of  Water  passing  ihrouf/h  Fillers  Nb$.  3  B^  7  A  and  8  A 

between  Tunes  of  Scrapinff* 
The  average  rate  of  filtration  of  Filter  No.  3  B  for  the  year  has 
m  3,27t>,000  gallons  per  acre  daily  ;  of  Filter  No,  7  A,  3,654,000 
lions  per  acre  daily;  and  of  Filter  No.  8  A,  4,247,000  gallons 
r  acre  daily.  Filters  Nos.  7  A  and  8  A  are  continuous  titters, 
lie  Filter  No.  3  B  is  an  intermittent  filter;  that  is  to  say,  in  oper- 
Dg  Filter  No,  3  B  the  water  is  drawn  down  and  the  fitter  allowed 
in  to  such  an  extent  that  its  surface  is  uncovered  and  free  from. 


dmin  to  si 
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^H  water  for  two  hours  daily.     Filters  Nos,  3  B  and  8  A  contain  the 

^B  same  depth  and  kind  of  sand,  namely,  approximately  45  inches,  wi 

B  an  effective  size  of  0.23  millimeter,  while  Filter  No,  7  A  contiiins 

■  inches  in  depth  of  sand  of  an  effective  size  of  0,26  millimeter. 

■  Operating  at  the  rates  given,  it  has  been  necessary,  in  order  to 

■  maintain  this  rate  of  operation »  to  scrape  Filter  No.  3B  twenty- 
I  three  times  during  the  year>  Filter  No,  7  A  eleven  times  and  Filter 
f  No.  8  A  fciixteen  times.     The  depth  of  water  over  the  surface  of  fiU 

ters  No8,  3  B  and  8  A  has  averaged  15  inches  for  the  entire  year. 
The  depth  of  water  over  the  surface  of  Filter  No.  7  A  has  varied 
from  time  to  time»  the  greatest  depth  maintained  being  from  Novem- 
ber 15  to  November  18,  27  inches*  and  the  least  depth  from  Novem- 
ber 19  to  December  1,  10  inches;  the  average  depth  for  the  year 
being  17  inches.  As  stated  Viefore,  almost  the  entire  depth  of  saod 
in  Filter  No*  7  A  was  new»  clean  sand  placed  there  during  the  bst 
part  of  April,  1897,  while  the  sand  in  filters  Nos.  3  B  and  8  A  wig 
placed  in  the  litters  during  September,  1893,  and  has  since  been  in 
continuous  use,  these  filters  having  had  no  period  of  rest  except  a 
few  days,  when  they  were  out  of  operation  from  time  to  time,  owing 
to  low  water  in  the  canal  or  high  water  in  the  river. 

On  referring  to  the  records  of  these  filters  for  the  year  1896,  we 
find  that  Filter  No,  7  A,  containing  sand  during  that  year  which 
been  in  use  for  four  years,  was  scraped  fourteen  times  daring  i\ 
period  of  operation  of  nine  months  in  189fi,  while  Filter  No,  8  A 
operating  at  approximately  the  same  nite  during  this  period  hud  lo 
be  scraped  only  eleven  times  ;  the  comparison  of  the  two  years  op- 
eration of  Filter  No.  7  A,  show  plainly  the  greater  ease  w^ith  which 
water  passed  through  the  clean  sand  present  in  the  filter  during  1897 
than  it  did  through  the  sand  which  had  become  more  or  less  clogged 
from  u»e  during  1893,  1894,  1895  and  1896.  On  comparing  fillers 
Nos.  3  B  and  8  A  in  this  respect,  it  is  seen  that  the  continuous  filter 
was  scraptd  many  less  times  during  the  year,  although  operated  at 
e  greater  rate.  It  can  be  said  moreover  that,  while  it  was  the  con- 
stant effort  to  operate  Filter  No,  3  B  at  a  rate  e<|ual  to  8  A,  this  wa^ 
impossible,  for  reasons  stated  on  page  516  in  the  report  of  1896. 
^On  consulting  the  tables  it  will  be  found  that  very  varying  volume:^ 
if  water  pass  through  each  of  these  tiUers  during  periods  botweeu 
scrapings^  owing  largely  to  the  different  character  of  the  water  «p-> 
plied  to  the  filters;  that  is,  the  varying  quantity  and  quality  of  the 
matters  hi  suspensiuo  in  Ihisi  wdiV^x  al  d\tf^t<aut  seasons  of  the  year 
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Filler  No.  3B. 


Ts  or  SoBApnie. 

Actual  Nrnnber 
ofOaUons 

filtered  between 
Scraplnc*. 

Number  of 
Gallons  filtered 

between 
Scraping*  (per 

Acre  of 
Filter  Sarface.) 

Actual  Number 
of  Gallons 

filtered  between 
ScraplngB. 

Number  of 
Gallons  filtered 

between 
Scraping*  (per 

Acre  of 
PUter  Surface.) 

1S97. 

.       12. 

.      26, 
.        6,       , 
.      17. 
^     8. 
•eh     8. 
•eh  24, 
xh  80, 
11      6. 
il     23,       . 
r        8. 
r      17, 

200,708 
288,606 
206,068 
137,202 
180,878 

86,608 
810,787 

87,488 
100.268 
822,872 
206.806 
108.002 

41.060.600 
47.721,200 
41,018.200 
27.440.400 
87.876.600 
17,101.600 
62,167.400 
17.487,600 
21,868,600 
64.674,400 
41,061.200 
80.618.400 

1S07. 

Jane     2, 

June  21. 
July     1, 
July    20. 
Aug.    4, 
Aug.  26, 
Sept.  22. 
Oct.    27, 
Not.     8, 
Not.  18, 
Dec.  28, 

271,014 
218,662 
147,808 
161,040 
168,341 
262,867 
206,840 
410,418 
118,618 
108,010 
446,117 

64,882,800 
42,710,400 
20.678.600 

83.268.200 
62,671.400 
60.860.800 
82.083.600 
22.708,600 
20.788,800 
80,028,400 

The  surface  waa  raked  1  Inch  deep  May  27  and  June  16,  and  spaded  OTtr  to  the  depth  of  6  inches 
'ember  18. 


Filter  No.  8  A. 


n  OP  ScKAPino. 

Actnal  Number 
of  Gallons 

filtered  between 
Scrapings. 

Number  of 
Gallons  filtered 

iMtween 
Scrapings  (per 

Filter  Su^ace.) 

Dat»  op  SonAPfvo. 

Actual  Number 
ofGallonB 

filtered  between 
Scrapings. 

Number  of 
Gallons  filtered 

between 
Scrapings  (per 

Acre  Of 
Filter  burface.) 

1»»7. 

.       6, 

.     28, 
.       ». 
.     23. 
•chl6, 
11  17. 
f    12, 
f     26, 

782,406 
863,310 
276,847 
170,782 
264,240 
676,346 
660,136 
241,680 

162,400,000 
70,663,800 
66,360,400 
86,066,400 
62,840,800 
186,260,000 
111,827,000 
48316.000 

1S07. 

June  21, 

Aug.  10, 
Sept.  16, 
OoL     6, 
Oct.   26, 
Not.    4, 
Dec.  14, 
Dec.  22, 

877,066 
1,066,830 
467,784 
408,161 
806,766 

00,606 
801,066 

26,621 

76,411,200 
211,167,800 

80,682,200 
61,363,200 
10,080,200 
178,213.200 
6.324.200 

The  surface  was  spaded  over  6  inches  deep  November  4. 
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Filter  Ko.  7  A. 


IUTS  op  SOSAJ'tKOi 

of  IJalloiit 

Nambcr  of 

brtwr«n 

8cr»plng*  (per 

A  en*  nf 
Filter  Wortice.) 

t>ATB  or  SCtAflVO. 

A0tMl  Kiraitoer 
ofGiillon* 

flItwHl  bttwern 
SerepUift. 

Munitaror 
Aemof 

Jhd.     ]A, 

499.082 

9e,»lM00 

e»pt.  28. 

408,293 

M.MMO 

Hftrelilfi,        .       . 

92a.sa6 

ia4,ft7T,000 

Oct,  10» 

B44,7tf 

iliMMM 

M«y    «,        .       . 

824.047 

I<(5,0a9t400 

Nov.    0. 

S04,82O 

TO^MMM 

Jolf    «1,        .       . 

700,201 

140,0&B,200 

Nov,  17, 

ioa,o«s 

lt,tlMBi 

AtJg.    10,        .       * 

3S»,023 

e7,184,4O0 

I>to.  11. 

404.831 

•O^tSUPO 

Aug.   31. 

172,574 

74.514,800 

Tbs  lurfacfi  wm  rttlied  I  Uieb  deftt»  F«bni»r]r  4,  ll&reh  I,  Judo  28  sad  Jo^  3.    It  i 
ioieliDi  deep  November  17. 
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The  Effect  upon  Bacterial  ErnciENcr^ — reckoned  bt  Per* 

CENTAGES^ — OF  INCREASED  NuMBKRS  OF  BaCTERIA  IN  THE  AP- 
PLIED Water, 
It  is  customary  to  show  the  results  of  the  operation  of  ii  filler  by  a 
calculHHon  of  the  percentage  of  biicteria  removed  from  the  applied 
water  by  that  tilter.  It  is  more  satinfitetory,  however,  to  koow  the 
actual  Dumber  of  bacteria  present  in  the  effluent.  A  study  of  ibe 
results  obtained  for  the  year  from  the  three  filters,  a  brief  accouDt  of 
which  has  just  been  given,  shows  that,  while  the  highest  numlierof 
bacteria  in  the  applied  water  occurred  in  September  and  the  lowest 
nnraber  in  June,  yet  with  filters  Noa.  3  B  and  8  A,  containing  tht 
same  depth  of  sand,  rather  better  percentage  results  were  obtaioed 
during  September  than  during  June,  showing  that,  with  these  filters 
and  with  the  kinds  of  bacteria  which  we  find  in  the  applied  wnleri 
the  incrense  of  bacteria  to  the  numlier  shown  by  the  highest  average, 
namely,  14,448  per  cubic  centimeter  in  September,  had  no  effect  ui>on 
decreiising  the  average  percentage  removal  of  bacteria  from  the  ap* 
plied  water  although  the  actuul  nuniber  of  bacteria  found  in  the  efflu- 
ent of  each  til  tor  was  twice  as  great  in  Septemt>er  as  it  was  in  June. 
Two  experiments  upon  this  point,  by  which  the  bacteria  in  the 
applied  water  were  increased,  are  as  tWIlows ;  in  one  case  the  iih 
creased  number  of  bacteria  was  accomplished  without  tQcreasiog 
the  organic  matter  in  the  water,  and  in  the  other  case  the  organic 
matter  was  slightly  increased*  These  two  experiments  were  made 
with  fi/tcrs  Nos.  43  and  m. 


J 


Filler  No.  43. 
Filter  No.  43  was  first  put  into  operation  diiriog  1893,  oad  con- 
itaiued,  during  1897,  3  feet  in  depth  of  sand  with  an  effective  size  of 
,0.26  millimeter.  Up  to  September  1  the  water  applied  to  this  filter 
pras  untreated  Merriniuck  Kiver  water,  that  is*  water  of  exactly  the 
same  eharactiir  and  containing  the  same  numbers  of  bacteria  as  the 
water  applied  to  the  filters  already  described,  and  contained  to  that 
date  an  average  7,500  bacteria  per  cubic  contimeter.  The  average 
,te  of  operation  of  the  filter  up  to  September  1  was  4,500,000 
tlons  per  acre  daily. 

Beginning  September  1,  the  river  water,  before  being  applied  to 
jthe  filter,  was  allowed  to  stand  in  a  galvanized-iron  tank,  the  sides 
of  which  were  exposed  to  their  entire  depth  to  the  sun's  rays  and 
|tbe    generally   high   temperature   of    the    months   of   August   and 
epteml^er.     To  the  water  in  this  tank  was  also  applied  a  species 
f  bacillus  known  as  B,  Rmnomis.     The  application  of  this  bacteria 
,nd  its  grow*th  in  the  water,  together  with  the  multiplication  of  the 
inds  of  bacteria  already  in  the  water,  increased  the  total  number 
such  on  extent  that  during  the  following  six  weeks  the  average 
Eiumber  in  the  water  applied  to  the   filter  was  74,700  per  cubic 
Dentimeter,  or  about  ten  times  as  many  as  during  the  earlier  period 
from  May  \  to  August  15.     During  the  first  period,  the  average 
number  of  bacteria  present  in  the  etHuent  of  the  filter  was  85  per 
labic  centimeter,  thus  giving  an  average  bacterial  etEciency  for  the 
iter  of  98.88  per  cent.     During  the  period  of  application  of  in- 
reased  numbers  of  bacteria,  the  number  in  the  effluent  averaged 
124  per  cubic  centimeter,  a  number  nearly  three  times  as  great  as 
viously  found  in  the  etiiuent ;  but,  owing  to  the  greatly  increased 
amber  in  the  applied  water,  the  average  bacterial  efficiency  of  the 
Iter  for  the  second   period,  reckoned  as    percentage  of  bacteria 
moved,  was  increased  to  99.70  per  cent.     The  tables  showing  the 
ly  delerminations  of  the  number  of  bacteria  in  the  applied  water 
lUrtDg  September  and  in  the  etHuent  during  the  entire  period  of 
eration  follow.     Details  of  the  operation  of  the  filter  during  the 
rear  are  as  follows  :  — 
The  surface  was  scraped  and  approximately  0,35  of  an  inch  of 
ad  removed  upon  the  following  dates :  June  3,  July  20,  August 
I,  13,  27,  Sei>tember  17  and  29,     September  8,  the  rate  was  reduced 
3>0OO,D00  gallons  per  acre  daily.     Owing  to  low  water  ia  tha 
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canal,  the  filter  was  out  of  operation  upon  the  following  dates: 
May  12,  29,  June  5,  19,  26,  July  3,  10,  24,  31,  August  7,  14,  21, 
28,  September  4,  11,  18  and  25. 


Average  Number  of  BcuUeria  per  Cubic  Centimeter  in  Water  Applied  to  FUter 
No,  43  during  September. 


DAT. 

September. 

1, 

66,000 

2, 

06,000 

8 

73,000 

4, 

80,000 

6, 

«. 

7, 

8. 

0 

80,600 
46,800 
62,800 
182,600 

10, 

11.  .    .  • 

12 

18, 

66,800 
66,800 

14. 

15 

06.800 

DAT. 


16,  . 

17,  . 
18,. 

W. 

20,  , 

21,  , 


a,. 

26.  . 
26., 

27,  , 

28.  . 

29,  . 
80,  . 


September. 


116.000 
1U.M 
95.000 

86.900 
18,800 
6S.000 

6o.aoo 
89.aoo 

280.000 

90.800 
112.M0 
100,000 

M.900 


Average  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter  No  43. 


DAT. 

Majr. 

June. 

July. 

Aoguit. 

September. 

1 

- 

28 

19 

- 

60 

2 

- 

61 

16 

198 

OS 

8 

- 

48 

86 

64 

66 

4. 

2.600 

82 
82 

- 

106 
104 

111 

5. 

3.000 

6. 

1.000 

126 

119 
286 

87 
91 

_ 

7, 

6.400 

- 



- 

89 

77 

- 

lU 

». 

- 

16 

118 

88 

60 

10 

396 

78 

19 

44 

84 

11. 

438 

46 

- 

48 

96 

12 

141 

208 
108 

48 

28 

\    " 

98 

82 

844 

\     - 

99 

48 
41 

\ 

„ 

13 

286 

14 

298 

IS, 

186 

\ 
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Average  Number  of  Bacteria  per  CuMc  OerUimeter  in  Effluent  of  Filter  No.  43  — 

Condaded. 


DAT. 

lUy. 

Jane. 

July. 

Aognst. 

Seplember. 

16 

- 

80 

- 

42 

144 

IT, 

U 

28 

- 

81 

551 

M 

M 

17 

- 

28 

275 

19. 

41 

21 

58 

- 

- 

» 

45 

- 

40 

200 

284 

21, 

84 

81 

62 
81 

18 
40 

188 

88 

22, 

170 

23 

27 

27 
25 

88 
162 

807 
828 

90 

24. 

336 

26, 

46 
80 

88 

60 

185 
81 

148 

100 

68 

185 

26, 

J7. 

460 

», 

25 

72 

112 

85 

480 

29, 

88 

118 
118 

85 

124 

187 

888 

80,    .  '  

224 

« 

- 

- 

86 

120 

- 

Filter  No.  90. 
UpoD  August  31,  Filter  No.  90,  containiDg  2  feet  in  depth  of 
Baud  with  an  effective  size  of  0.23  millimeter,  was  put  into  opera- 
tion, filtering  river  water  at  the  rate  of  3,500,000  gallons  per  acre 
daily.  This  filter,  after  the  end  of  the  period  of  biological  con- 
struction, gave  an  effluent  containing  no  more  bacteria  per  cubic 
centimeter  than  we  should  expect  to  find  in  the  effluent  of  a  new 
filter  of  this  depth  and  character  of  sand,  operating  at  the  rate 
named.  Beginning  November  1,  a  small  volume  of  sewage  was 
added  to  the  applied  water,  enough  to  increase  the  average  number 
of  bacteria  from  about  9,000  to  26,000  per  cubic  centimeter.  Of 
course,  the  addition  of  the  sewage  slightly  increased  the  amount  of 
organic  matter  present  in  the  applied  water,  and  hence  undoubtedly 
a  more  efficient  deposit  of  gelatinous  organic  matter  gathered  in  the 
upper  few  inches  of  the  sand  in  the  filter.  Owing  to  this,  although 
the  applied  bacteria  had  been  increased  three-fold,  the  number  in  the 
effluent  was  decreased  during  this  month,  as  shown  by  a  foUowiDg 
table  ;  thus  differing  from  the  action  of  Filter  No.  48,  wheo  iDoreas^ 
numbers  of  bacteria  were  added  without  appreciably  eiuuEij^ 
amount  of  organic  matter  in  the  water  applied. 
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Operating  at  tbe  rate  given  and  with  the  qmility  of  water  de- 
scribed,  it  was  necessary  to  scrape  the  surface  of  Filter  No.  90  and 
remove  approximately  0.3  of  an  inch  of  sand  upon  October  6,  19,  27, 
Novembers,  13,  17  aod  28*  The  following  tables  give  the  chemical 
analyses  of  the  effluent  of  the  filter,  together  with  the  number  of 
bacteria  present  each  day  in  the  effluent.  During  Deoembcr  th« 
filter  was  used  for  another  experiment,  as  will  be  esplaioed  oo 
page  486- 

Average  Number  of  Bacteria  per  Cubic  VentinieUr  in  Effluent  of  FUier  So*  $0^ 

1S97. 
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Effluent  of  Fitter  No.  90. 
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Interjottext   and   CoNTiKtrous    Filtration    of    Water    more 

POLLUTED     THAN     MeHIUMACK     RlVER     WaTER, 

In  the  report  of  the  Board  for  1896,  a  summfiry  was  given  of  the 
results  obtained  from  three  years  and  three  months'  operation  of 
filters  Nos,  3  B  and  8  A,  the  most  importunt  water  tilters  which  have 
been  in  oi^eralion  at  the  station  for  the  past  ten  years.  This  sum- 
mary seemed  to  show  that,  with  waiter  containing  no  more  organic 
matter  than  that  flowing  in  the  Merrimack  Kiver,  and  always  con- 
taining a  considerable  percentage  of  dissolved  oxygen,  as  the  river 
water  does,  continuous  filtration  is  fully  as  successful  and  effective 
as  intermittent  filtration. 

The  results  of  the  present  year,  already  given  on  previous  pageit 
seem  to  confirm  those  published  in  the  summary  in  last  year's  report* 
The  continuous  filter  has  certainly  removed  a  greater  percentage  of 
the  total  number  of  bacteria  in  the  river  water  than  has  the  inter- 
mittent filter. 

During  IS9B  two  filters  were  started  to  learn  what  results  could 
be  obtained  by  continuous  and  intermittent  filtration  of  water  more 
polluted  than  the  Merrimack  Kiver  water.  Interesting  results  ob- 
tained from  these  filters  were  published  in  last  year's  report,  and  the 
filters  have  been  continued  in  operation  during  1897*  The  following 
tables  give  the  average  chemical  analyses  of  the  water  applied  to 
these  filtei*8  and  the  average  daily  number  of  bacteria  contained  in 
this  water.  A  study  of  the  tables  and  a  comparison  with  the  table 
showing  the  averjjge  analyses  of  Merrimack  Kiver  water,  presented 
on  page  462,  will  show  that  the  water  applied  to  these  filters  has 
contained  nearly  two  and  one-half  times  as  much  organic  matter 
determined  as  albuminoid  ammonia  as  the  river  water,  and  that  the 
free  ammonia  averaged  .1400  of  a  part,  as  compared  with  .0042  of 
a  part  in  the  river  water.  The  organic  matter  determined  as  oxygen 
consumed  was  only  very  slightly  increased,  the  bacteria  were  fully 
twenty-five  times  as  great  in  the  polluted  water  as  in  the  river 
water,  and  the  amount  of  dissolved  oxygen  present  in  this  water  as 
it  ran  upon  the  filter  averaged  70  per  cent,  of  that  necessary  for 
saturation* 
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Luq               FILTEATION  OF  WATKR.                         479^H 

^m       Average  Anah/ses  of  Water  apptkd  to  Filters  Kob*  63  and  69*                ^^^1 

IF                                                                 [PHJii  per  100,000,]                                                                             ^^^^| 
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^^r                    Filters  JVos,  68  and  69.                                  ^^M 

Filter  No,  68  was  first  put  in  operation  on  May  18,  1896,  and  it       H 
IS  contained  during  1897  approximately  ^5  inches  in  depth  of  sand        ^M 
ith  an  effective  size  of  0*23  millimeter*     This  filter  was  operated       ^M 
1  a  continuous  6Iter  during  1897  up  to  August  25*     From  that  date       ^M 
Itil  the  end  of  the  year  it  was  operated  as  an  intermittent  filter ;        ^| 
at  19,  its  sorfitee  remained  uncovered  four  hours  daily  from  August       ^H 
i  to  November   10,  and  two  hours  daily  from  November  11   to       ^M 
ecemher  31  ;  the  filler  being  allowed  to  drain  as  thoroughly  as  it       ^M 
ould  during  the  time  that  the  surface  was  free  from  water.     Refer-       ^M 
og  to  the  table  showing  the  character  of  the  water  applied  to  this       ^M 
ter»  it  will  be  seen  that  the  organic  matter  in  it  was  considerably       ^M 
^ater  daring  the  first  eight  months  of  the  year  than  during  the       ^M 
ar  remaining  months,  and  the  same  can  be  said  in  regard  to  the       ^H 
imber  of  bacteria  pregeot.     The  average  analyses  of  the  appli           ^M 
Ater  for  these  two  periods  are  as  follows  : —                                      ^^H 

SI 


2ItJff 

injm 


It  will  be  Been  from  these  avenij^es  that  during  the  last  four 

ntontlis  of  the  yeiir  the  water  still  contained  very  much  tuore  orgaoic 
matter  than  the  river  water,  and  the  bacteria  present  exceeded 
lOO^OOO  per  cuhic  centimeter.  The  average  analyses  of  the  effiu<?Qt 
of  the  filter  for  ihese  two  periods  are  as  follows :  — 
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.37 

14 

These  averages  show  clearly  that  oioch  better  results  were  obtained 
when  the  filter  was  being  operated  interoiittently,  although  the  rate 
of  filtration  was  greater  by  about  370,000  gallons  per  acre  daily  dur- 
ing the  period  of  interiyittent  operatioo.  It  will  be  particularly 
notici  d  that,  in  addition  to  the  better  results  obtained  in  regard  to 
the  removal  of  organic  matter  and  bacteria,  the  percentage  of  dis- 
solved oxygen  was  practically  the  same  in  the  etHuent  as  in  the 
applied  water  during  the  second  period,  while  during  the  period  erf 
continuous  operation  the  amtmnt  of  free  o.xygen  was  very  much  re- 
duced while  the  water  was  passing  through  the  filter. 

Referring  to  the  bacteria  in  the  water  applied  to  and  the  eAluent 
from  this  filter,  it  will  he  seen  that  the  numbers  present  in  the  efflu- 
ent were  tivc  times  as  great  during  the  period  of  continuous  opera- 
tion as  they  were  during  the  period  of  intermittent  operation,  the 
bacterial  efficiency  of  the  filter  for  the  period  of  continuous  opera- 
tion being  1*6.2  per  cent.  For  the  entire  period  of  inter mitteat 
operation  the  bacterial  etficieii^iy  of  the  filter  was  98.5,  aad  i 
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omit  the  month  of  September,  when  the  filter  had  not  reached  the 
Btate  of  efficiency  which  it  finally  obtained  towards  the  end  of  the 
month,  it  will  be  seen  that  the  bacterial  efficiency  of  the  filter  was 
99.4  per  cent,  for  the  last  three  months  of  intermittent  filtration. 

Receiving  the  quality  of  water  which  it  has,  and  operated  at  the 
rates  given  in  the  table,  the  surface  of  the  filter  has  had  to  be  scraped 
and  approximately  0.3  of  an  inch  of  sand  removed  upon  the  follow- 
ing dates:  January  1,  15,  27,  February  12,  March  3,  22,  April  29 
and  August  13.  Subsequent  to  this  last  date,  instead  of  scraping 
the  filter's  surface  it  was  raked  to  the  depth  of  1  inch  at  times  of 
clogging,  and  on  the  following  dates :  September  14,  November  4, 
27  and  December  23. 

Filter  No.  69  was  first  put  in  operation  on  May  18,  1896,  and  has 
contained  during  1897  approximately  45  inches  in  depth  of  sand 
with  an  effective  size  of  0.23  millimeter ;  that  is,  it  was  a  duplicate  in 
regard  to  size  and  depth  of  sand  of  Filter  No.  68.  It  has  received 
daring  the  entire  year  water  of  the  same  quality  as  that  applied  to 
Filter  No.  68,  but  has  been  operated  intermittently  instead  of  con- 
tinuously. As  a  result  of  this  method  of  operation  the  effluent  of 
the  filter  has  been  well  purified  from  a  chemical  point  of  view  during 
the  entire  year,  and  it  has  contained  as  an  average  55  per  cent,  of 
the  amount  of  oxygen  necessary  for  saturation  of  the  water.  The 
average  number  of  bacteria  in  the  effluent  for  the  year  has  been  613, 
giving  an  average  bacterial  efficiency  of  99.64  per  cent. 

Operating  the  filter  in  the  manner  described,  and  at  the  rate  given 
in  the  table,  it  has  been  necessary  to  scrape  the  surface  and  remove 
approximately  0.3  of  an  inch  of  sand  on  the  following  dates  :  Janu- 
ary 1,  12,  19,  27,  February  1,  22,  March  6,  19,  April  2,  23,  July 
14  and  November  4.  The  surface  was  raked  1  inch  deep  on  May  10, 
20,  June  17  and  November  26,  and  2  inches  deep  on  September  14. 
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Effluent  of  Fitter  No,  68. 

[PtrU  p«r  100,000.] 
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Fatmlion  of  the  Effimnta  of  Filters  JVhs.  68  and  69. 

The  effluents  of  these  two  filters  have  been  applied  to  a  third  fil- 
ar. Filter  No,  79.  This  filter  coo  tains  4  feet  in  depth  of  sand  of 
bh  effective  size  of  0,23  millioieter,  and  the  average  rate  of  filtration 
for  the  year  has  been  4,091,000  gallons  per  acre  daily.  The  bacte- 
rial results  obtained  during  1897  have  not  been  entirely  satisfactory, 
but  exceedingly  interesting.  The  water  applied,  having  already 
passed  through  the  sand  filters  Nos.  68  and  (>9,  has  had  removed 
from  it  the  organic  matter  essential  in  coating  the  sand  grains  of  a 
filter  to  a  certain  depth,  in  order  that  good  bacterial  efficiency  may 
be  obtained. 

The  following  tables  give  the  average  chemical  analyses  of  the 
effluent,  and  the  average  daily  number  of  bacteria  in  the  water  ap- 
plied to  and  the  effluent  from  this  fitter.  In  studying  the  table 
showing  the  number  of  bacteria  in  the  applied  water,  which,  as  has 
been  stated,  was  the  combined  effluent  of  Fillers  Nos.  68  and  69,  it 
will  be  noticed  that  the  average  daily  number  is  much  greater  than 
shown  by  the  tables  giving  the  average  daily  numbers  of  bacteria  in 
the  effluents  of  the  two  filters.  The  reason  of  this  was  that,  before 
being  applied  to  the  third  filter,  the  effluents  were  stored  for  a  period 
of  several  hours  each  day  during  a  portion  of  the  year  in  a  wooden 
tank,  and  during  the  remainder  in  a  galvanized*iron  tank*    On  accouut 
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of  this  storage  there  was  a  very  marked  growth  of  bacteria  in  the 
ti!tered  water.  The  reason  of  this  growth  is  not  entirely  ODderstood, 
hut  a  large  number  of  experimeots  have  been  made  to  determioe  tiie 
cause. 

Growth  of  Bacteria  in  Filtered  Water, 

The  effluent  from  the  Lawrence  city  filter,  when  pumped  into  (he 
reservoir,  contains  a  certain  email  number  of  bacteria,  and  samples 
taken  from  the  reservoir  show  at  most  only  a  slight  increase  of 
numbers  as  compared  with  the  number  present  when  the  water  eatew 
the  reservoir;  that  is,  when  filtered  water  is  stored  in  a  large  body, 
the  numbers  of  bacteria  decrease  rather  than  increase.  When  the 
filtered  water  from  our  two  small  filters,  however,  was  stored  in  i 
tank  vrhich  would  hold  only  about  70  gallons,  there  was  a  very  grett 
increase  in  the  numbers  of  bacteria.  It  was  thought  that  the  rea»oo 
of  this  increase  was  not  by  a  growth  in  the  water  itself,  but  by  s 
growth  along  the  sides  and  bottom  of  the  tank  amongst  the  liactcris 
which  became  attached  to  the  sides  and  bottom,  and  experiments  were 
made  to  determine  whether  this  theory  was  true  or  not.  For  this  par- 
pose  a  series  of  bottles  of  different  sizes,  varying  from  a  half-pint  bottle 
to  a  carboy  holding  12  gallons,  were  filled  on  a  number  of  different 
occasions  with  filtered  water,  the  numbers  of  bacteria  present  when 
the  bottles  were  filled  being  aacertaioed,  and  daily  samples  being 
collected  from  each  bottle,  and  the  numliers  of  bacteria  present 
determined.  While  these  experiments  were  in  some  respects  coo* 
tradictory,  yet  genoraliy  the  bottles  having  the  greatest  side  area, 
compared  with  the  volume  of  water  contained,  showed  the  greatest  in- 
crease day  by  day  in  the  numbers  of  bacteria  present.  Even  though 
in  some  instances  the  number  of  bacteria  present  in  the  larger  hot* 
ties  after  several  days'  growth  equalled  the  number  present  in  the 
water  contained  in  the  smaller  ones,  it  must  be  rememl:)ered  that  all 
the  bottles  used  in  these  experiments  held  a  very  small  volume  of 
water  as  compared  with  the  volume  in  a  reservoir ;  and  l>eside9| 
there  was  practically  no  decrease  on  account  of  sedimentation,  la^ 
may  be  the  case  in  the  city  reservoir.  The  bacteria  in  these  ttottlei 
of  filtered  water  grew  as  well  with  the  bottles  in  the  dark  as  when 
they  were  exposed  to  the  light.  Notwithstanding  this  growth  in  tb« 
storage  tank  the  filter  gave  an  average  bacterial  efficiency  for  tht 
year  of  i'(i.34  per  cent*  During  December  the  effluents  were  applied 
to  Filter  No.  SO,  a  filter  conlaumgj  tv  kaa  de^^)th  of  sand  than  Filter 
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o.  79,  but  which  had  received  river  water  and  hence  had  a  coating 
pon  its  sand  grains.  This  filter  removed  a  greater  percentage  of 
Le  bacteria  (see  page  476). 

verage  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Water  applied  to 

Filter  No.  79. 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  FUter 

No.  79. 
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- 

170 

UO 

§71 

Itt 

t.         . 

- 

13ft 

TOO 

laa 

14 

S80 

181 

7s' 

HI 

4,      - 

- 

131 

1200 

- 

loa 

«» 

-' 

14;& 

lis 

h      ' 

- 

fta' 

100 

11 

19 

»7 

- 

4« 

* 

«.      . 

191 

I2i 

300 

1«4 

IW 

* 

SM 

»0 

. 

T,       . 

167 

- 

- 

«fl 

111 

2.0« 

S^ 

no 

M 

% 

laa 

184 

47 

UO 

113 

Si 

101 

- 

a« 

%       . 

111 

1«3 

7e 

110 

- 

104 

lOS 

1,180 

» 

1% 

- 

- 

70 

OA 

108 

MO 

* 

m 

lit 

11, 

IM 

fiOO 

US 

-! 

144 

4S0 

- 

et 

s» 

13,       . 

104 

STf 

m 

S24 

* 

BOO 

»3 

Oft 

- 

M,       . 

]» 

110 

aio 

2T1 

TfiS 

- 

S4ft 

000 

817 

14i       . 

100 

- 

* 

334 

111 

Iff 

880 

is 

m 

16» 

- 

* 

isr 

200 

MS 

ISl 

- 

- 

iro 

1«,       < 

100 

- 

liT 

- 

" 

264 

-  1 

um 

« 

1T» 

- 

• 

lU 

US 

770 

004 

-! 

101 

4TS 

lit       - 

- 

- 

184 

- 

l,Oi& 

1S8 

- 

- 

811 

10. 

lOfi 

- 

102 

- 

- 

asfr 

- 

4T0 

- 

30.        . 

1»1 

- 

120 

1&6 

170 

- 

140 

- 

m 

31, 

412 

- 

- 

S4a 

n 

1,0« 

113 

800 

431 

23, 

e^ 

* 

100 

110 

- 

ill 

T4 

- 

S71 

28,       , 

489 

n 

Its 

- 

«34 

1» 

i.m 

ITl 

«4, 

_ 

1,700 

SM 

li2 

re 

Oftl 

88S 

804 

m 

2fi, 

m 

IJOO 

127 

- 

1     '^ 

m 

- 

no 

' 

M, 

KIA 

1,100 

81 

7t 

TS 

140 

86S 

84 

^ 

«T. 

iSl 

1,1Q0 

107 

- 

12 

- 

lis 

- 

m 

^ 

»T0 

- 

- 

esa 

117 

ssa 

- 

^2 

m 

». 

1T4 

' 

Ill 

220 

U 

770 

TW 

- 

fit 

»o, 

1»3 

- 

ft? 

ia& 

- 

744 

880 

ISO 

lU 

»1, 

- 

- 

100 

- 

- 

- 

'  im 

481 

- 

Af 

*r»i 

ei| 

290 

4Tft 

1«) 

lit 

M 

44S 

ffiS 

fiftft 

m 
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Effluent  of  Filter  No.  79. 

[PUU  par  100,000.] 


Quail  iitr 

of 
EJBaent 

p«T  Acrt 
Dully. 

T#JiPM«AtOa».  II 

^ 

AlOCQSU. 

i 

.00 
.26 
.48 
.89 
.40 
.48 
.41 
.T8 
.48 

.47 

1^  ! 

H 
Is 

H 

'(■u 

M#7- 

4 

< 

1 

1 

i' 

1 

1 

SSI 

Ftbrniry, 
April,        ,       . 

July,,       «      • 
Anfurt,     .       . 
B«pt«nib«r, 

4,^,000 
4,402,000 
4|T43,DO0 
4,610,000 
4,»m,O0O 
a.0fil,000 

4.n&,0(io 

2,M0««O0 

4a 

49 

to 

51 

eo 

61 
71 

n 

44 
4S 

Al 
A2 
M 
OP 

n 

69 
69 

.8S 

.SI 

,8« 
.90 

.OOfift 
,OM0 
.0922 
.001« 

r0022 

.0012 
.0020 

.oou 

.0010 

.Ollfi 
.0138 
.0108 
.0101 
.0139 
.OOOfi 
.0102 
.0007 
*0101 

.038 

.111 

.114 

.ISO 
.107 
.094 
AU 
.129 

.0001 

.ootw 

.0000 
.0000 
.0902 
,0001 
.0000 
.0000 
.0000 

.28 
.38 
,88 

.29 

*a4 

.84 

.81 
.81 

.28 

67 
58 
01 
44 
82 
W 
82 
BO 
91 

296 
4T8 
190 
182 
309 
468 
3S5 

807 

ATer»ie,    , 

4.001,000  ' 

67 

OT 

.39 

.0021 

,0109 

.in 

.0001 

.89 

i^ 

384 

Filier  No.  18  A. 
This  intermittent  filter  is  20  inches  in  diameter,  was  first  in  opera- 
tion in  1889  and  has  been  operated  a  portion  of  each  year  since  that 
date.  It  contains  sand  of  an  effective  size  of  0.48  millimeter,  and 
daring  1897  the  depth  of  sand  has  been  approximately  60  inches. 
It  was  kept  in  operation  daring  1897  from  May  28  to  September  2 
inclusive.  Merrimack  River  water  was  applied  to  it,  and  the  average 
rate  of  filtration  maintained  daring  this  period  was  4,651,000  gallons 
per  acre  daily.  Tables  showing  the  resalts  obtained  follow.  It  was 
not  necessary  to  scrape  the  filter  during  this  period  of  operation. 

Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filler 

No,  ISA,  1897. 


DAT  or  Mouth. 

MV 

Jane. 

July. 

August. 

1. 

<■ 

181 
74 
88 
88 

221 

218 
IM 

48 
92 

94 

W 

88 

4i 
\ 

2. 

128 

a. 

87 

4. 

84 

5. 

88 

8 

94 

7, 

81 

8,  ,       , 

\ 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filler 
No.  18  A,  i^P7— Concluded. 


DAT  or  MOKTH. 


0,  . 

10,  .  . 

11. .  . 

12,  .  . 

18..  . 

14..  . 
15.  . 

1«.  .  . 

17,  .  . 

18..  . 

19.  .  . 
SO.  .  . 
21.  . 
22,.  . 

23.  .  . 

24.  .  . 
26..  . 

20.  .  . 

27.  .  . 

28.  .  . 
28.  .  . 
80,  .  . 
81,.  . 

Average, 


May. 


88.000 

12,600 

1.900 

198 

118 
63 
126 
272 
508 
90 


Jane. 


188 

178 

98 

208 

«1 
85 
42 
74 
82 
78 

208 
89 
45 
40 
81 
41 

376 
85 
37 


111 


Jnlj. 


18 
94 

91 
98 
99 


AogusL 


41 
168 
158 
94 
56 
106 

in 

58 
39 
30 
122 
20 


97 
102 
80 
85 
48 
89 

112 
80 
5S 
83 

87 
106 

102 
01 
M 
22 
80 
74 

OS 
45 


81 


Effluent  ofFilUr  No,  ISA. 

[PftrtB  per  100,000  ] 


1    QuinMlr 
Ernoent    ■ 

1   per  Acre 

1 

AuuQtnA. 

.14 

AM 

J 

i! 

H 

1W7. 

*i 

1 

< 

n 

S 

lis 

1I»J».        .        . 

4,825,000 

50 

m 

.84  j 

.0018   .0138 

.QS4  ,.9000 

.89 

m 

- 

June, 

4J13/N)0 

U 

81 

.87 

.0009   .0017 

at 

.024    .0000 

.» 

u 

til 

July,.        .       . 

4,4BS,000 

TS 

T3 

.42 

.0018 

.0111 

.18 

.oai 

*0000 

.44 

Tl 

n 

Anfuit,    - 

4„'i79.0O0 

U 

TO 

.38 

.0013 

.0100 

.11 

.025 

.«. 

.31 

m 

n 

Atemg*,    . 

4.551,000 

w 

I" 

I" 

v"^ 

^~l 

i-l" 

m 
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Filter  No.  33  A. 

This  continuous  filter,  20  inches  in  diameter,  was  first  put  into 
operation  during  1892  and  has  been  operated  a  portion  of  each  year 
since  that  date.  It  contains  sand  with  an  effective  size  of  0.14  milli- 
meter, and  during  1897  the  depth  of  sand  has  been  approximately 
36  inches.  It  was  kept  in  operation  during  1897  from  April  30  to 
August  27,  inclusive.  Merrimack  River  water  was  applied  and  the 
average  rate  of  filtration  maintained  was  2,037,000  gallons  per  acre 
daily.  The  filter  was  scraped  but  once  during  this  period  of  opera- 
tion, on  July  31.    The  tables  showing  the  results  obtained  follow  :  — 


Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No,  33  A,  1897. 


DAT. 


May. 


July. 


Anguit 


li  ■ 
2,  . 
8.. 
4,  . 

•.  . 

8,  . 

10., 
11. 

w. . 

18,. 
14.. 

16,  . 
10,  , 

17,  . 
18,, 
W,  . 
».  . 
21,  . 
22,. 
23. 
S4,  . 
25, 


2,500 
15,000 
2,000 
6,000 


4,000 
173 
80 
88 
10 
80 

05 
88 
86 
51 
40 
45 

44 
88 


28 
41 
54 
41 
88 

28 

8 

21 

48 

46 
76 

24 
22 
45 
62 
28 
20 

90 
118 

m 

27 
IT 


100 
13 


187 
127 
52 
27 
25 

811 
121 
212 


87 
99 
86 
IS 
106 
M 


24 

21 

7 

45 
88 
112 

87 
4 
48 
27 
112 
16 

88 
29 
48 
188 
178 


sa 


A. 
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Average  Daily  Number  of  Bacteria  per  Cubio  Centimeter  in  Effluent  of  Filter 
No.  33 A,  1897  — Concluded. 


DAT. 

Mmj. 

Jiine. 

Jmy. 

Angut 

30|  ..........        • 

09 
SO 

90       . 
81 

oa 

ITS 
lU 
5fi 

47 

S8 

S 

M 
ST 

27,  ,       . 

2d.  ....,.•*..        . 

20 

80,  , , 

31i  ,••*..*..«» 

AT«r«LC«i        •       * 

- 

N 

f4 

11 

EffluerU  of  FUter  No.  $3  A. 

[FnrU  per  10O,€CM9.] 


Artntftf 


of 
ElBuent 

GAltoni 
per  Accra 


1,S32,000 
1,884,000 
3,&3e,000 
1,806^000 


3,037,000  M 


W 


I  1^ 


M    .0090 


DST    .0000 


14      .033 


,tr 


11 


«o 


Filtration  theough  Ashes,  Filter  No.  86. 

Filter  No.  86  waa  6r9t  put  into  operation  on  May  28,  1897,  aod 
contaioed  48  inches  in  depth  of  coal  ashes.  Merrimack  River  water 
was  applied  to  it  at  an  average  rate  of  4,206,000  galloos  per  acre 
daily.  The  effluent  of  the  filter  has  been  clear  and  odorless,  and 
the  removal  of  organic  matter  from  the  applied  water  has  been  equal 
to  the  removal  obtained  by  the  best  of  our  sand  filters.  The  effluent 
is  slightly  harder  than  the  river  water.  The  bacterial  efficiency  of 
the  filter,  however,  has  not  been  equal  to  that  obtained  by  sand 
filters.  The  surface  of  the  filter  did  not  become  clogged  during  it« 
period  of  operation.  The  tables  showing  the  chemical  and  bacterial 
vaults  obtained  follow  ;  — 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No.  86, 1897. 


Oat  or  BIoftq, 


1,  . 
«i  * 
1.  • 

«,  ^ 

ft.  . 

%  ' 

•i  - 

V,  , 

n,  . 

12.  - 

IS,   . 

u,  . 
i&,  . 

la,  . 

Hi    - 

IS,  * 

1»,  * 
n  * 
n,  . 

23^  * 

33.  - 

34,  . 
85,  ^ 
S9,  , 
V,  , 
^,   . 

sg,  . 
«d.  . 
tl.  . 


•      I      *      • 


III 


i 


61,000 

loi^oo 


TS,&00 

93,900 
f7iOOO 

30T,«00 
4B.00O 
]0»300 

1S,300 
U,^»0 
SJ)^300 


4400 
KtSOO 
4,300 
3,000 
3,400 
SJOO 

1 1^100 

a.Mo 

IJDO 

l.TOO 

fiOO 

1,500 

7,300 
700 
MVT 


JDLT» 


5f 


AS4 


iisa 

Ml 

SSfi 

m 

143 

0T2 
IM 
3^ 


300 

las 

«3 

131 

aoT 

IflT 

118 
128 
113 
1^ 
IIS 
110 


Avautff. 


i 


m 
u 

fOB 
DO 
SD4 

les 

31S 
H 

IIT 
iQfi 
101 

u 

4A« 

IM 
146 
■fl 
141 

103 

TfiO 
154 
iS3 
140 
1T4 
ISi 

130 
IflO 


113 
114 
1&4 
111 


376 
313 

6T3 

1,113 

370 

303 
W» 
S33 
631 
441 
314 

17T 
Ufl 

111 
336 
190 
ITI 

3S3 
100 

a«3 

^6 


£3 

s 


0 
0 

It 

0 

i 

0 
0 
0 
3 
1 
3 

3 
1 

13 
3 

3 
9 

4 

3 

0 
0 
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Effluent  of  Filter  No.  88. 

[[■arts  par  100,000.] 


Quanmr 

of 
EmuenL 

GAlldi>» 

per  Aer» 

Dully. 

TltitnciiATtTtJi. 

1 

Ammonia. 

i 

.14 
.18 
.28 

KlTMOOKM 

AM 

t 

u 

«-1 

1897. 

< 

§ 

1 

< 

1 

1 

i 

Juns, 

July, .       ,       • 

Angutt,     .       . 

@ep't«jiibcr, 

4,574,000 
4.646,000 
2,791.000 

as 

n 

.87 
.41 

.^ 
.86 

,O€01 

.ooa« 

.0000 
.0006 

.01» 
.QUO 

.0008 
.0084 

.012 
.Olfi 
.025 
•OM 

.0021 
.0000 
.0000 
.0000 

.88 
.43 
.81 
.28 

41 
IT 

SI 

SM 
IN 
Ml 

Awrag*,    , 

4»M«,000 

M 

AT 

.0096 

.0108 

.18 

.020 

.0006 

«84 

» 

- 

Lawrence  City  Filter. 

The  filter  of  the  water-supply  syetem  of  the  city  of  Lawrence  U 
2,5  acres  in  area,  was  first  put  into  operation  Sept.  20,  1893,  aod 
ita  construction  and  action  were  deacribed  in  the  report  of  the  State 
Board  of  Health  for  that  year.  From  the  date  of  starting  this 
filter  up  to  the  present  time  it  has  been  in  continuous  use,  and  not 
once  has  the  un filtered  river  water  entered  the  reservoir  or  the 
service  pipes  of  the  city  water  supply. 

During  the  winter  of  18il6-97  daily  bacterial  analyses  were  made 
of  samples  of  the  river  water  collected  at  the  pumping  station  and 
the  filtered  water  collected  at  difierent  parts  of  the  system.  The 
results  up  to  May  1  were  presented  in  the  annual  report  of  the 
Board  for  1896.  From  this  date  until  November  1  the  analysee 
were  made  once  each  week.  Beginning  November  1  daily  bacterial 
examinations  were  begun  and  continued  until  May  I,  1898.  The 
results  of  these  examinations  are  given  in  tables  beyond. 


B,  Colt  Gommunis, 

In  addition  to  determining  the  total  number  of  bacteria  per  cubic 
centimeter  in  the  effluent  of  the  filter,  determinations  of  the  presence 
or  absence  of  B,  coli  communis,  the  characteristic  organism  of  sew- 
age, have  been  made  in  400  samples  collected  at  the  pumping  station 
just  as  the  water  is  pumped  from  the  filter  to  the  reservoir.     Thii 
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yerm  is  always  present  in  large  numbers  in  the  river  water.  On 
3nly  six  occasions,  however,  has  its  presence  been  detected  in  the 
affluent  of  the  filter,  and  on  several  of  these  days  the  reason  of  its 
presence  was  apparent  on  account  of  deep  scraping  or  because 
jumping  tests  with  a  new  pump  were  being  made,  and  water 
Dumped  was  being  allowed  to  run  back  over  the  floor  of  the  purap- 
ng  station  into  the  filter  well. 

The  following  table  gives  the  typhoid  fever  death-rate  of  the  city 
or  six  years  previous  to  the  construction  of  the  filter,  for  the 
^ear  of  its  construction  when  filtered  water  was  used  for  three 
nonths,  and  for  the  following  years. 

In  connection  with  this  table  it  must  be  stated  that  supplies  of 
vater  pumped  directly  from  the  canals  are  used  for  some  purposes 
n  the  mills  and  this  water  is  used  to  some  extent  by  the  operatives 
n  these  mills. 


Deaths  from  Typhoid  Fever  in  Lawrence,  1887-97, 


Tears. 


887, 
3S8, 
389, 

»1, 
»2. 

»4, 
i«7. 


Total 

Deaths 
per  10,000 

of 
Population. 

Pbbsons  who  mat  havb  bkbk 

EXfUSBO  TO  WFBCTION  — 

Numt>er 

of 
Deaths. 

By 

drinking 
Canal  Water. 

While  Living 

out  of  Town 

Just  before  faU- 

Ing  Sick 
In  Lawrence. 

47 

11.44 

- 

- 

48 

11.86 

- 

- 

66 

12.66 

- 

- 

eo 

18.44 

. 

- 

66 

11.04 

- 

- 

60 

10.62 

- 

- 

80 

T.96 

- 

- 

84 

4.76 

12 

4 

16 

8.07 

0 

2 

10 

1.86 

2 

4 

0 

1.62 

. 

« 
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Bacteria  per  Cubic  Centimeier  in  River  and  Filtered  Water. 

[Weekly  exftinliimtloiie,  M«j  to  October  Inelnelve.] 


1». 

89t 
June  ft, 
M, 
19, 
M, 
July    8, 

17, 

Bl. 

Ang.    7, 

14. 

28, 
Sept.    4, 

11. 
18, 
25, 
Oct.  2, 
0> 
Ifl. 
28, 
«0. 


Wbbk  BVDnio  — 


Ayerages, 


MerrimAck 
River 
Water. 


ft,000 
ft,600 
8,200 
4,700 
4,800 
7,100 
8,800 
8,400 


8,000 
8,800 
4,800 

8,800 

0,400 

4,000 

2,800 

20,000 

11,700 

67,000 

8,300 

22,800 

18,600 

O.SOO 

10,600 

22,400 

10,800 


11,000 


FiLTBBSD  WATSm  FBOM 


CltyFflter. 


80 
86 
40 
28 
81 

114* 
40 
48 

110 
88 

8101 
88 
86 
84 
28 
0 

229| 
82 
68 

17811 
76 
87 
86 
12 
14 
09 


87 


Reeenrolr 
Oatlet 


62 
26 
08 
80 

86 

86 

96 

106t 

876 

862 

610 

266 

440 

47 

83 

119 

143 

86 

104 

152 

102 

74 

89 

41 

110 

84 


148 


Tepet 
CltyHAlL 


4S 
48 

89 

189 

116 

67 

60 

103 

428 

860 

872 

100 

206 

60 

76 

89 

108 

73 

40 

100 

103 

105 

87 

86 

100 

66 


123 


Tap  at 

Ezpertant 

StatioQ. 


42 
84 
SS 

n 

« 

61 
60 
tt 
161 
148 
172 
76 
68 
82 
48 
47 
45 
67 
69 
74 
71 
89 
26 
67 
97 
74 


*  Teeta  on  Barr  high.proaiure  pamp;  water  taken  from  Iow.aervice  pnmp,  which  waa  ran  at  fsD 
apeed,  fed  into  Barr  pnmp,  and  ran  thence  on  floor  of  pumping  atation  back  into  pnmp  well. 

t  BCaaaea  of  alg»  noted  floating  in  reeenrolr,  and  ahortly  after  thia  B,  Ramotu*  became  eommoa  la 
aamplea  from  reaerroir,  city  hall  and  laboratory  tap. 

X  Jnly  16-16,  high  water  in  river;  after  It  anbaided  the  whole  of  filter  waa  acraped  in  one  day. 

§  Large  number  of  bacteria  in  river  water;  aiao  a  large  portion  of  filter  acraped,  forked  and  aaiiM 
ahortly  before. 

il  Sample  collected  at  12  o'clock  midnight  and  allowed  to  atand  In  engine  room  till  9  o'ckwk  next 
morning. 
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Dail^  Bacterial  Results^  Lawrence  City  Water. 
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Daily  Bacterial  Results,  Lawrence  Oily  Water, 

[Butarla  par  Cablii  CeDtlmstar.] 
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Daily  Bacterial  Results^  Lawrence  City  Water. 
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Daily  Bacterial  Results,  Lawrence  City  Water. 

[Baeterl*  per  Cubic  Centtmetflt^ 
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Daily  Bacterial  Re»uUs,  Lawrence  Oity  Water. 

[B«otarte  per  Culils  CanlliBeUr.] 
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Monthly  Averages  of  BacteruU  BesuUa  from  the  Lawrence  Oily  Water, 
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The  followiDg  tables  present  the  averages  of  the  chemical  analyses 
of  the  river  water  at  the  filter  and  of  the  filtered  water  from  dif- 
ferent points  upon  the  system  :  — 

Merrimack  River  Water  as  it  flaws  upon  the  Lawrence  City  Filter, 

[ParU  per  100,000.] 
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Effluent  from  the  City  Filler. 
[ParU  per  100,000.] 
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Walerfrom  the  Outlet  of  the  Distributing  Reservoir, 

[Parts  per  100,000.] 
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Waierfrom  a  Tap  ai  the  Lawrence  City  Hall, 

[ParU  per  100.000.] 
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Water  from  a  Tap  at  the  Lawrence  Experiment  Station. 

[Parts  per  100,000.] 
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Sewage  Disposal 


CITIES  AND  Towns  in  Massachusetts 


INTERMITTENT    FILTRATION. 


[MI] 


Sewage  Disposal  of  Cities  and  Towns  in  Massachu- 
setts BY  Intermittent  Filtration. 


During  the  year  1897  works  were  coDstructed  at  Spencer  for  the 
purification  of  the  sewage  of  the  greater  portion  of  the  main  village 
by  intermittent  filtration,  and  at  the  end  of  the  year  there  were  in 
Massachusetts  12  cities  and  towns,  having  an  aggregate  population 
of  105,902,  in  which  the  purification  of  the  sewage  was  effected  by 
filtration  through  beds  of  gravel  or  sand.  The  sewage  of  several 
large  institutions  in  the  State  is  also  disposed  of  by  this  method. 

Sewage  Disposal  at  Brockton. 

The  sewage  of  the  city  of  Brockton  is  collected  in  a  covered  ma- 
sonry reservoir  which  is  of  sufficient  size  to  store  the  night  flow  of 
sewage,  making  it  necessary  to  pump  only  during  a  part  of  the  day. 
Daring  the  time  that  the  sewage  is  stored  in  this  reservoir  a  large 
amount  of  the  solid  matter  in  suspension  settles  to  the  bottom  of  the 
reservoir,  and  it  is  the  custom,  when  pumping,  to  agitate  the  sewage 
at  the  bottom  of  the  reservoir  just  before  the  reservoir  is  emptied 
and  thus  mix  the  sludge  at  the  bottom  with  the  small  amount  of  sew- 
age remaining  at  the  reservoir.     This  sludge  remains  in  the  force 
main  until  pumping  is  resumed  the  following  day,  when  it  is  dis- 
charged at  the  field.     In  order  to  indicate  the  average  character  of 
Brockton  sewage  it  has  been  necessary  to  take  two  samples,  one  rep- 
resenting the  weak  sewage  pumped  from  the  upper  portion  of  the 
reservoir  and  the  other  the  sewage  containing  the  sludge  which 
settles  to  the  bottom.     The  sewage  containing  the  sludge  is  said  to 
represent  about  10  per  cent,  of  the  total  amount  of  sewage.    The 
following  table,  taken  from  the  report  of  the  city  engineer  of  Brock- 
ton for  the  year  1897,  gives  the  average  amount  of  sewage  diapoaed 
of  at  the  filtration  area,  and  the  average  temperature  of  the  sewage 
as  it  reached  the  beds ;  — 
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MOITTH. 


ATerftffe  Flow 

perMHoon 

(Oallons). 


Temperatnre  (^ 

Sewage  at 

Bed* 


jADoary, 
Febraary, 
March,   . 
April,     . 
May.       . 
Jane,      . 
Jaly,      . 
AagQBt, . 
September, 
October, 
November, 
December, 


014,200 
642,900 

ew,ooo 

701,760 
680,800 
604,800 
680,000 
608.000 
407.000 
800,900 
49S.860 
607,420 


46.0 
43.0 
48.1 
46.4 
60.0 
64.2 
68.0 
00.8 
60.1 
67.1 
64.1 
40.2 
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le  results  of  frequent  examinations  of  the  sewage  and  of  the  efflu- 
rom  these  works  made  during  1898  are  given  in  the  following 

is:  — 

Chemical  Examinalion  of  Sewage  /row  Brockton, 

[Parts  per  100,000.] 


4 

2 

BtSIDint  OM  EVAPORATIOir. 

TOTAL  BBAIDUB. 

LO08  OM  lOXITION. 

ToUl. 

DiiiolTed. 

Soipended. 

Total. 

Dluolved. 

1807. 

Feb.     1 
Mar.  23 
Apr.   14 
May    12 
June    0 
July    14 
Aug.  11 
Bept.  16 
Oct     13 
Nov.  10 
Dec.   15 

51.80 
42.20 
31.00 
87.40 
87.80 
32.40 
40.20 
41.20 
43.20 
36.00 
88.40 

80.20 
23.40 
28.20 
28.10 
80.80 
27.70 
81.40 
84.00 
86.00 
29.20 
29.00 

21.60 
18.80 
7.80 
0.30 
7.60 
4.70 
8.80 
7.20 
7.20 
6.80 
9.40 

28.60 
28.40 
14.00 
16.80 
18.80 
11.60 
16.00 
18.40 
24.40 
17.40 
19.00 

12.00 
8.80 
7.20 
8.80 
7.80 
10.60 
7.80 
12.40 
16.60 
12.20 
10.90 

16.60 
14.60 
6.80 
8.00 
6.60 
l.IO 
7.20 
6.U0 
7.80 
6.20 
8.10 

39.16 

20.32 

9.88 

18.40 

10.41 

7.09 

Chemical  Examination  of  Sewage  from  Brockton —  Concluded. 

[Porta  per  100,000.] 


Ammonia. 

Chlorine. 

NITBOGBM  AB 

OXTOBV  CONSUMBD. 

«$ 

ALBUMIMOID. 

Nltrmtei. 

Nitrites.  ' 

Unflltertd. 

Boa- 

Filtered. 

ToUL 

Dissolved. 

1 

1.4400 

0.7280 

0.8480 

0.8800 

6.06 

.0070 

.0000 

6.78 

2.10 

1.2000 

0.4370 

0.2160 

0.2220 

4.20 

.0080 

.0000 

8.44 

1.10 

1.5200 

0.4120 

0.2320 

0.1800    1 

4.47 

.0080 

.0001 

2.66 

1.62 

1.6000 

0.4620 

0.2340 

0.2280    1 

6.07 

.0080 

.0000 

6.12 

1.96 

2.0000 

0.4640 

0.2360 

0.2280 

7.66 

.0080 

.0000 

8.20 

2.24 

1.6400 

0.8120 

0.1600 

0.1620 

6.70 

.0000 

.0000 

8.61 

2.68 

2.4000 

0.4360 

0.2440 

0.1920 

8.80 

.0080 

.0000 

6.60 

2.67 

3.2800 

0.5000 

0.3000 

0.2000 

7.80 

.0000 

.0000 

3.28 

2.16 

3.3600 

1.0700 

0.7900 

0.2800 

6.89 

.0030 

.0000 

0.47 

0.88 

3.6000 

0.7800 

0.4900 

0.2900 

6.62 

.0020 

.0000 

8.84 

2.80 

3.9600 

0.7000 

0.4100 

0.2900 

6.18 

.0060 

.0000 

3.76 

2.40 

2.3636 

0.6728 

0.8317 

0.2411 

6.29 

.0029 

.0000 

8.67 

1.99 

[or,  offeDslve. The  samples  were  collected  as  the  sewage  flowed  oat  upon  the  filter  beds.    The 

wo  samples  represent  a  mixture  of  the  sludge  from  the  bottom  of  the  resenroir  with  the  super- 
sewage,  the  amount  of  each  being  proportional  to  the  amount  pumped  during  the  day  on  which 
nple  was  collected.    The  remaining  samples  represent  the  supernatant  sewage  only. 
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Otemical  Examination 

of  the  Sewage  pumped  from  the  BaUom  of  the  Sewagn 

Reservoir  at  Brockton,                                                 1 

[P«rt«  per  100»000.]                                                                       I 

r 

RK9io0m  on  EvAPOKAnojr.                                                    j 

1 

T^TAl.  JtlLfllDDK.                                 1 

LOM  uji  tatttrtow.                        I 

ToIaL 

DlAMlved. 

ToUl. 

DlMOlTvd. 

IINMI 

1S1I7. 

Apr.  14 

S2t.OO 

30.20 

20L80 

2A5.00 

12*90 

2iS.8»         1 

1922S 

Maj    12 

202,60 

a5*30 

257.90 

22fi.40 

U.OO 

«.^ 

insz 

Jiiiifl    9 

217.00 

41*00 

176.00 

1&2.00 

14.10 

m.ifl 

lOTsa 

July   U 

11^.00 

as  .20 

129.80        1 

102.00 

U.20 

28.10 

20083 

Aug.  U 

310.00 

38.00 

277.10 

180.00 

16.70 

io.a» 

20490 

8<»pt.  U 

201.20 

87.40 

103.80 

146.00 

16.00 

110.00 

aoTfft 

Oct.    13 

IQ-i.SO 

39.00 

153.80 

149.00 

18,10 

181.00 

21111 

Not    10 

221.00 

37*20 

184.40 

158.00 

1T,00 

141.09 

21ST0 

Dm.  16 

178. §0 

S6.20 

148*60 

184.0O 

1«,40 

iio.eo 

Av» 

2$4.O0 

W.49 

12T.n 

liT.lt 

U.47 

UI.64 

Chemical  Examination  of  the  Sewage  pumped  from  the  Bottom  of  the  Sewage 
Eeservoir  at  J?rof ton— Concluded. 

[PftrtB  per  100,000.] 


AltUQJflA. 

Chl0rtne. 

NiTBOOta  4ft 

ClicTO«ir  0>iifnii& 

i 

D 

i 

AIBCKHIOIP. 

Sltratu. 

ffltrttM. 

\ 

T«>tal. 

DlBtolved. 

pCTld«d. 

PQMiii 

llMl 

2*9600 

8.0000 

0.8700 

2.6300 

4*13 

.0030 

.0000 

U.t6 

2J9 

I9S2f 

S.840O 

1.8800 

0.44Q0 

3.1400 

6.60 

.0030 

.0000 

22.91 

8.41 

19433 

4*0800 

s*8aoo 

O.MOO 

8*8700 

9.69 

*0000 

.0000 

88.00 

tJI 

19T86 

a.e»oo 

2.8700 

0.2800 

2.8900 

T.A6 

*0000 

.0000 

82.n 

941 

9006S 

I.4O0O 

4*8700 

0.3400 

4.5300 

7.98 

.0050 

.0000 

92.28 

4JI 

20409  1 

4.8000 

2,5700 

0.4400 

2.1900 

7.10 

.0000 

.0000 

21.98 

9.11 

mm 

8.2000 

s.Mao 

o.noo 

2.1700 

5.M 

.0020 

.0002 

27 .48 

9.21 

mil 

8.7800 

6.M0O 

2*2000 

i.ieoo 

7,60 

.0090 

«oooo 

21.71 

%M 

2I»70 

fi.OOOO 

4.1600 

2.O00O 

2.1600 

e.82 

*0070 

.0000 

27.91 

%M 

At. 

4.4U8 

S.76rt 

0*8167 

2.9411 

6.82 

.OOIO 

.0000 

is.« 

IM 

Odor,  oi7eoatr«. — The  MmplM  were  oolleeted  m  the  eewftfa  flowed  ont  o«  U»«  fitter  bedt,  «i4 
r»pr««eiil  ibe  itttdge  wMcb  ielU«e  to  lh«  boltom  of  (he  reeerfolr  mlied  wJtli  e  uniill  amouot  of  Uw  i 
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Chemical  Examination  of  Effluent  from  an  Underdrain  at  the  Brockton  Sewage 

Disposal  Works, 

[Parts  per  100,000.] 


^3 

APPBABJkXOB. 

Odob. 

1 

1'' 

f 

as 

1 
Turbidity. 

Sediment 

1 

CokL 

Hot 

18408 
18884 

10043 
10230 
1M3« 
19788 
20084 
20501 
20782 
21118 
21581 

1897. 

Feb.     1 

Mar.  2« 

Apr.  14 
May   12 
June    0 
July  14 
Aug.  11 
Sept.  15 
Oct.    13 
Nov.  10 
Dec.  16 

None. 
None. 
None. 
None. 
Slight. 
None. 
None. 
None. 
None. 
None. 
V.allght. 

None. 

None. 

None. 

None. 

None. 

None. 

V.  slight. 

None. 

V.  slight. 

Non«. 

None. 

.00 
.02 
.02 
.00 
.08 
.01 
.02 
.06 
.00 
.02 
.00 

Deddedly  disagreeable. 

Faintly  musty  and  un. 

pleasant. 
Faintly  unpleasant. 

None. 

Faintly  unpleasant. 

None. 

None. 

None. 

Faintly  mouldy. 

None. 

None. 

Decidedly  disagreeable. 

Distinctly    musty    and 

unpleasant. 
Faintly  mouldy. 

Distinctly    musty    and 

unpleasant. 
DisUnctly    musty    and 

unpleasant. 
Distinctly  musty. 

None. 

None. 

Distinctly   mouldy  and 

unpleasant. 
FalnUy  earthy. 

Btrongly  musty. 

20.20 
10.70 
23.90 
29.30 
31.40 
31.10 
81.80 
27.70 
32.50 
31.20 
27.00 

Av. 



.02 

27.75 

........ 

Chemical  Examination  of  Effltunt  from  an  Underdrain  at  the  Brockton 
Disposal  Works  —  Concluded. 

[Parts  per  100,000.] 


Sewage 


i 


18403 
18884  I 

19043 

! 

19230 
19436 
19788 
20084  ' 
26501  I 
90782 
21118 
21581 


Av. 


.1632 
.2900 
.2400 
.0832 
.0008 
.0216 
.0060 
.0042 
.0212 
.0400 
.0640 


.0911 


%' 


.0084 
.0170 
.0160 
.0004 
.0100 
.0050 
.0074 
.0056 
.0148 
.0102 
.0104 


.0106 


4.22 
8.97 
8.86 
8.76 
4.38 
5.50 
6.48 
6.40 
6.38 
6,72 
6.11 


4.80 


NiTBOOBV  AS 


O.60OO 
0.0000 
1.0500 
1.60OO 
1.7000 
1.0500 
1.0000 
1.1500 
1.0000 
1.7200 
1.7000 


1.2245 


.0018 
.0030 
.0030 
.0016 
.0025 
.0010 
.0002 
.0008 
.0018 
.0018 
.0009 


.0016 


.16 
.15 
.12 
.12 
.08 
.16 
.00 
.07 
.11 
.06 


.11 


8.8 

6.0 
6.4 
7.7 
9.1 
8.9 
7.3 
4.3 
8.3 
9.3 
10.0 


7.4 


.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0010 
.0020 


.0008 


The  samples  were  ooUeeted  from  the  underdrain  on  Pearl  Street,  which  reoelvea.  In  addition  to  the 
eflloent  from  several  of  tlie  fllt«r  beds,  a  large  amount  of  ^oaDd  water  from  the  territorf  la  the  vldnSiL^ 
of  the  Altration  a»ea. 
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Sewage  Disposal  at  Framingham. 

Chemical  Examination  of  Sewage  from  Framingham. 

[P^rti  per  100,000,] 


18 

acUBHK  0«  £VAPQ»4^TtOM. 

1 

TOT4X  BlSDtTl.                                | 

t4)<»  ow  MMrrton. 

T«UL 

Dl*»lT»d. 

Tol*U 

I»iUOl¥«d. 

SeapriMSiC 

isaofl  1 

Jim.    20 

I3«a.oo 

1I4.«0 

1S33.40 

1274.00 

H.40 

iiTH.n 

lum 

Feb.    30 

534.00 

33.40      ' 

m.ao 

4M.0O 

10.40 

mM 

l«T5l 

M*r.  10 

49t.0O 

Ti,eo 

412,40 

4S5.00 

40.00 

3M.oe 

1V096 

April  14 

207,00 

35,00 

^K40 

S45.00 

».O0 

3SI.I0 

i»23e 

MBy    13 

^.00 

33.00 

Ifl.lO 

95.20 

0.00 

I5.3» 

JM2% 

June    0 

m.oo 

4T,eo 

139.40 

128.00 

in4o 

mM 

107W 

July    U 

fl&O.OO 

48.70 

310.30 

285.00 

16.70 

fflB.H 

mm 

Aug.  11 

IBH.OO 

62-70 

145.30 

H<l,0O 

17.30 

izi.n 

msE 

SepL  1ft 

S1I.40 

w.io 

^6.00 

230,SO 

10.00 

211.11 

smu 

Oel.    13 

72fl,00 

4»^m 

570.30 

343.30 

15.20 

i30.» 

911Q« 

Kav.  10 

217.80 

IKQO 

175.50 

188.80 

13.00 

15I.P 

Sim 

De«.  IB 

«5.80 

51.0)0 

14.50 

31,00 

11.10 

0.90 

At* 

a»47 

50.83 

1142, 50 

»i.Da 

23.70 

Sit  31 

Chemical  Examination  of  Sewage  from' Framingham  —  Concluded. 

[Parti  per  100,000.] 


AMMltHlA. 

NlT1IO<IKlf  AS 

iiK«ntFJ. 

X 

i 

in 

AI.atlfl3tOlll. 

Kltr&tei. 

mtHiftt. 

Toul. 

DLMOIred. 

penJrtL 

Ftlifprf. 

18300 

3.8000 

4.0000 

0.5300    ' 

4.4300 

6.20 

*oooo 

,0000 

M^.OO 

3.11 

13480 

2.0400 

3««000 

0.4800 

3-1200 

8.33 

.0000 

.0000 

31.50 

Z.« 

13751 

3.5000 

2.3100 

0.5100 

1.7100 

0.55 

.0000 

,0000 

le.oo 

tM 

leosa 

i.eioc 

2.9500 

0.3000 

2.6900 

8.22 

.0080 

.0001 

15.93 

t.n 

imi 

2.0000 

0.5520 

0.2330 

0.3300 

i,m 

.0080 

.0000 

1.00 

1.T2 

10420 

4.8000 

1.73O0 

O-MOO 

1.1900 

10.47 

.0030 

.0000 

14.40 

1.94 

10795 

3.3800 

4.5000 

0.3000 

4.2000 

lf.54 

,0000 

.9000 

33.« 

1.51 

»N«8 

3.0400 

*.noQ 

9.3700 

3.7400 

0.10 

.0090 

i-OOOO 

21.75 

3.55 

S04II3 

4.0000 

3.5100 

0.3800 

3.1300 

2S.00 

»D0O0 

.0000 

31,00 

3.72 

20774 

8.3A0O 

3.8000 

O.44O0 

3.3d00 

13.58 

.0030 

.0000 

31.52 

3.04 

21108 

ft.OOOO 

3.noo 

O.HOO 

2.2300 

11.30 

.0000 

.0000 

23.00 

1.14 

21574 

3.0OOO 
3.1400 

0.7800 

0.4800 

0.3200 

17.50 

.00^ 

*0120 

4.40 

i.io 

Ar.   1 

2.8310 

0.4209 

2.4317 

11. B« 

.0010 

.0010 

33.X3 

3.11 

Odor,  offensive. The  le^afe  ^»»  «>\\«cVtA  %*\\^o^%^  w»Xx»v«w>S»\«Ait. 
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Chemical  Examination  of  Effluent  from  the  East  Underdrain  of  the  Framingham 

FiUer  Beds 

[Parts  per  100,000.] 


4 
1 

Appbabavcs. 

Odoh. 

§1 

r 

1 

Turbidity. 

Sediment 

1 

Cold. 

Hot. 

18311 
18482 
18758 
190S8 
19238 
1MS8 
MT97 
20070 
204O5 
»77« 
21108 
21670 

1907. 

Jan.   20 

Feb.  10 
Mar.  10 
Apr.  U 
May   12 
June    0 
July  14 
Aug.  11 
Sept.  15 
Oct.    13 
Nov.  10 
Dec.  15 

None. 

V.sUght, 

mUky. 

V.  sUght. 

None. 

None. 

V.sUght. 

None. 

None. 

None. 

None. 

V.sUght. 

Slight. 

V.sUght. 

None. 

V.sUght. 

None. 

V.sUght. 

V.sUght. 

None. 

None. 

None. 

None. 

V.sUght. 

V.sUght. 

.02 
.08 
.05 
.03 
.02 
.08 
.00 
.04 
.00 
.00 
.07 
.07 
.08 

Faintly  unpleasant. 

Distinctly    musty    and 

unpleasant. 
Distinctly  unpleasant. 

Faintly  unpleasant. 

Faintly  unpleasant. 

Faintly  musty. 

Faintly  musty. 

Faintly  musty. 

Faintly  musty. 

Faintly  musty. 

Faintly  mouldy. 

Faintly  unpleasant. 
Faintly  unpleasant. 

Decidedly    musty    and 

unpleasant. 
Decidedly    musty    and 

disagreeable. 
Distinctly  unpleasant. 

Distinctly  unpleasant. 

None. 

Faintly  musty. 

None. 

Distinctly  musty. 

FainUy  vegeUble. 

Strongly  mouldy. 

31.00 

27.40 

22.70 

28.20 

37.70 

35.80 

42.20 

40.50 

40.00 

1  41.70 

!  36.10 

1  35.00 

Av. 

i  35.01 

Chemical  Examinaiion  of  Effluent  from  the  East  Underdrain  of  the  Framingham 

FiUer  Beds--  Concluded. 

[Parts  per  100,000.] 


AncoirxA. 

1 

NirtOOBV  AS 

|l 

1 

1 

9 

1 

|3 

1 

S 

1 

18811 

.2320 

.0160 

6.27 

1.1300 

.0015 

.15 

.0000 

18482 

.1920 

.0232 

7.70 

0.7800 

.0120 

.17 

.0040 

18753 

.41«0 

.0200 

6.02 

0.4000 

.0150 

.26 

.0120 

10088 

.1720 

.0050 

6.22 

1.0000 

.0022 

.15 

.0060 

10238 

.1844 

.0120 

7.68 

0.9500 

.0008 

.16 

.0000 

1M28 

.1840 

.0100 

7.70 

1.1600 

.0022 

.11 

.0000 

M707 

.0880 

.0140 

0.05 

1.0000 

.0045 

.18 

.0010 

20070 

.0848 

.0088 

10.08 

1.1000 

.0040 

.18 

.0000 

20405 

.0280 

.0072 

10.05 

1.0250 

.0050 

.18 

.0000 

20770 

.0110 

.0108 

11.04 

0.6300 

.0010 

.14 

.0000 

21108 

.0890 

.0112 

0.40 

1.2000 

.0044 

.11 

8.9 

.0060 

S1570 

.0706 

.0115 

8.82 

1.4600 

.0001 

.08 

10.8 

.oor 

Aw. 

.1426 

.0125 

8.84 

0.0802 

.0044 

•" 

7.0 

i — 

\ '- 

Tb9  maaplm  ww  coUeeUd  from  the  nnderdnin  at  iU  outlet. 
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W            Chemical  ExamiTUXiion  of  Effluent  from  the  West  Underdrain  of  the  Framit^^^^M 

I                                                                       Filter  Beds, 

^^H 

M                                                                                         [Pirti  per  100,000.] 

^H 

1 

A^PSAftAWOB. 

Odos. 

H 

^^^ 

o5 

TorMdlty^ 

fi«<Uinent 

i 

Cold. 

H<iC 

■       & ' 

Q 

a 

_ 

1                 18310 

^^^        1M81 

1S97. 

Jrq.   30 

Feb,  10 

None. 
Noae. 

V.  alight. 
V. Blight 

.02 
.06   ! 

Koo«. 

DlattDcOy    mouldy   iod 

un])lc««ikM. 
Fftlntly  miuiy  aod  m- 

plWlMlCli. 

Decidedly    moety    ami 

di«a«reettble. 
Decidedly    inoety    sod 

UDipleaaftDt. 
DltfilQctly  dlMgTMeblt. 

37.11 
3l.fl 

^^V         18763 
1B037 

Mftf.  10 

Apr.  14 

V.  •Light. 
None. 

V.etigbt. 
None. 

.07    1 
.06   1 

DIJitlDctly    fciiaty    %nd 
Dlititiclly  unpteatftDl. 

IB.If 

9Lm 

1^237 

May   12 

dllght. 

Blight. 

.18 

DUllDctly  UDpl«aaeDt. 

3i.» 

1M27 

June    0 

V.allghU 

Y.  alight. 

.10 

Knlatly  UDplejMuii. 

Decidedly    muaty    sad 

uoploueiit. 
DlatlAcLly  muaty. 

86.11 

mw 

Jply  14 

V.  •light. 

flight. 

.60 

Faliklly  £DD«ty* 

ii.« 

«noo 

Anf.  11 

Hone. 

V.atlffbt. 

.08 

DlaiioeUy  muaty. 

DIatliieUy  muaty , 

UM 

smi 

eepl.  16 

None. 

V.»UfliL 

.01 

None* 

Felatly  mnaly. 

ll.tt 

aoTT^ 

Oct.   13 

NOD«. 

None. 

.20 

Falotly  oaavty. 

ZMattactly  naety. 

ll.M 

21107 

No? .  10 

V.ftUglit. 

V.illgbl. 

.11 

Nooe. 

FftloUy  vegetable. 

ft.t» 

216T& 

Dee.  16 

Qre«t. 

Oooa. 

.14 

Fitntly  muty  ft  monldx. 

Offeoalv*. 

n.TO 

Aw. 

HiT 

^^K         OkMnkii^Al  E^jini£*t/}di/i7t  nf  EfSufinl   fnvmi  tk^.  WmI  UnA^ 

rdrain  of  tkt  Frwningkm  1 

^^B                                                    Filier  Beds  —  Concluded. 

1 

^^"                                                                              [P«rltp«rlOO,000.| 

1 

1, 

Ammosuu 

1 

KtTIOQUr  AM 

1 

aS 

1 

i 

il 

S 

Sis 

IES310 

.aaoo 

.0440 

6.86 

1.0600 

.0010 

.13 

*OOII 

18481 

.OTSO 

.0103 

6.00 

0.6760 

.0098 

.14 

,9m 

18763 

.OOW 

.0180 

4.80 

0.4000 

.ooto 

,11 

.0810 

10037 

.1680 

.0100 

4.90 

0.7000 

.0013 

.16 

.8010 

10297 

.1600 

.0100 

6.63 

0,1900 

.0010 

.n 

.Oi8» 

1M27 

.18M 

.0180 

6.06 

0.0200 

.0010 

.00 

.•OH 

10700 

.0840 

.0400 

O.ltl 

0.13T6 

.0040 

.84 

.«!• 

20000 

.1380 

.0120 

B.46 

1.90QO 

.0086 

.10 

.0010 

30404 

«0TO8      , 

.0004 

0.80 

1,0600 

.0040 

.IS 

.0<9t 

ami 

.0103 

.OlfiO 

7.78 

0.6000 

.0006 

.38 

.«m 

S1107 

.0663 

.0130 

7.80 

0.0000 

.0010 

.16 

.0(M 

31676 

.0086 

.0176 

6,86 

0.4760 

,0010 

.37 

.tm 

^?. 

.1341 

.om 

\       ^•'» 

\\     ^-"^^   \     '«»«      \ 

i      '^ 

«*o 

mm 

-  ~--~" J 

No.  34.]  SEWAGE  DISPOSAL  OF  TOWNS. 


517 


Chemical  Examinalion  of  Water  from  a  Spring  near  Bannister  Brook  which 
receives  Effluent  from  the  Framingham  Filter  Beds, 

[ParU  per  100,000.] 


a 
5 

Appbabahcb. 

Odob. 

§1 

II 

s 

Torbldlty. 

Sediment 

1 

Cold. 

Hot 

18313 
18483 
18755 
19039 
19240 
19429 
19864 
20071 

»m 

aW77 
SlllO 
21578 

1907. 

Jan.    20 

Feb.   10 
Mar.  10 
April  14 
May    12 
Jane    9 
Jaly  22 
Aag.  11 
Sept.  15 
Oct.    18 
Nov.  10 
Dec.  15 

None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
V.  slight. 

V.  slight. 

None. 

None. 

None. 

None. 

V.  aUght. 

V.  sUght. 

None. 

V.  slight. 

None. 

None. 

Cons. 

.00 
.00 
.00 
.00 
.06 
.00 
.02 
.01 
.00 
.00 
.04 
.05 

None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None.  . 

None. 

None. 

21.00 
18.90 
19.40 
20.80 
20.00 
18.80 
20.10 
19.80 
21.40 
19.40 
18.80 
18.50 

Av. 

.01 

19.70 

Chemical  Examination  of  Water  from  a  Spring  near  Bannister  Brook  which 
receives  Effluent  from  the  Framingham  Filter  Beds — Concluded. 

[ParU  per  100,000.] 


AincoviA. 

1 

NlTBOOKH  AS 

1 

o 

1 

1 

is, 

1 

i^ 

S 

i 

i 

18313 

.0002 

.0022 

3.62 

.7760 

.0000 

.08 

5.4 

.0000 

18488 

.0002 

.0030 

8.78 

.8000 

.0000 

.00 

5.4 

.0000 

18755 

.0012 

.0016 

4.00 

.0200 

•0000 

.00 

6.8 

.0000 

19039 

.0000 

.0010 

8.98 

.7000 

.0000 

.04 

5.4 

.0000 

19240 

.0008 

.0018 

8.70 

.6000 

.0000 

.01 

6.1 

.0000 

19429 

.0012 

.0032 

8.80 

.5500 

.0000 

.00 

6.4 

.0000 

198M 

.0004 

.0030 

4.00 

.4100 

.0000 

.00 

6.7 

.0010 

20071 

.0018 

.0074 

3.90 

.6500 

.0008 

.05 

.0000 

20490 

.0004 

.0004 

8.92 

.6600 

.0000 

.03 

8.4 

.0020 

20777 

.0002 

.0088 

8.60 

.4500 

.0000 

.01 

6.1 

.0010 

21110 

.0006 

.0042 

8.72 

.1800 

.0000 

.02 

6.0 

.0020 

21578 

.0008 

.0036 

8.89 

.7200 

.0010 

.01 

7.8 

.0020 

Ar.y 

.oooe   j 

.0020 

3.78 

.6671 

.0001 

\       .«! 

\   - 

\    ,wsv 
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Chemical  ExamincUion  of  Water  from  Bannister  Brook  below  the  Framingham 

FxUer  Beds. 

[ParU  per  100,000.] 


S 

5 

AfrjEAiuitOi. 

AMMOItlA. 

u 

i 

Ai 

i 
1 

1 
3 

1 

1 

1 

E 

O 

!l 

1 

1 

1    ^ 

1 

1 

1 

i 

m 

.004S 

.0030 
.0000 

• 
a 

t 

m 

10S«& 
30073 
304i6 

1S1IT. 

Aug.  11 
Sept.  15 

V.iUght. 

Blight. 

BUfbt. 
Com. 

.12 
.19 
.06 

^.40 

3D.A0 

auo£ 

1 

«.0» 
11.10 

.oaae.oitd  .oo(f8 
.015^.0116  .ooa« 

.0000  .0140  .0080 

4*70 
4.10 
4. GO 

.1100 

.2100 

.0090 
.0034 
.0011 

1 

.27 

-ft. 

U 
il 

u 

A.w*M 

as 

■n.^ 

7.10 

<oiei 

.OtST 

Mm^JiDdA 

4. a 

.Sin 

' 

.S   i^ 

1 

Odor,  vegetable  and  masty.  — The  aamplea  were  collected  from  the  brook,  at  the  Antroid 
oroMlng  below  the  sewage  field. 
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Sewage  Disfosal  at  Gardner. 

Chemical  Examinaiton  of  Sewage  from  Oardner. 

[Parte  per  100,000.] 


^1 

BcsiDCB  ON  Evaporation. 

1 

TOTAL  BK8IDDB. 

LOSS  ON  IGNITION. 

ToUL 

Dissolved. 

Suspended. 

Total. 

Dissolved. 

Suspended. 

18290 

1807. 

Jan.   20 

35.80 

19.40 

16.40 

21.20 

8.80 

12.00 

18470 

Feb.  10 

38.80 

.      20.40 

18.20 

25.80 

9.00 

16.80 

18740 

Biar.  10 

85.20 

19.00 

16.20 

20.40 

8.20 

12.20 

19044 

Apr.  14 

66.00 

42.00 

14.00 

84.00 

20.00 

5.00 

19231 

May   12 

41.40 

20.20 

21.20 

24.60 

7.40 

17.20 

19437 

June    9 

33.00 

16.60 

16.40 

18.00 

6.80 

12.20 

10856 

July  21 

27.80 

20.60 

7.20 

10.00 

4.60 

5.40 

80078 

Aug.  11 

47.00 

33.60 

13.40 

19.60 

8.60 

11.00 

20&36 

Sept.  15 

34.40 

17.10 

17.10 

20.60 

6.50 

14.10 

S0783 

Oct.    13 

64.40 

26.40 

28.00 

84.00 

13.40 

20.60 

21114 

Nov.  10 

27.80 

17.30 

10.60 

16.80 

6.80 

9.00 

21583 

Deo.  15 

22.00 

13.80 

0.80 

7.00 

4.40 

2.60 

Av. 

37.83 

22.17 

15.66 

20.92 

0.33 

11.59 

Chemical  Examination  of  Sewage  from  Oardner  —  Concluded 

[Parte  per  100,000.] 


Ammonia 

Chlorine. 

NrtROOBN  AS 

OXTOBN  CONSCMKD. 

1 

1 

1 

albuminoid. 

Nitrates. 

Nitrites. 

Unaltered. 

Total. 

Dissolved. 

Sus. 
pended. 

Filtered. 

18290 

1.0200 

0.7540 

0.4160 

0.8380 

8.20 

.0030 

.0000 

6.06 

3.14 

18476 

2.0800 

0.7260 

0.8660 

0.8600 

3.40 

.0030 

.0000 

4.80 

3.00 

18749 

1.9200 

0.5940 

0.3120 

0.2820 

2.78 

.0050 

.0175 

3.68 

1.68 

19044 

2.1600 

1.4600 

1.2920 

0.1680 

3.42 

.0030 

.0200 

4.92 

2.62 

19231 

2.0800 

0.4700 

0.3680 

0.1020 

3.65 

.0030 

.0000 

2.96 

1.20 

19437 

1.5200 

0.5320 

0.4840 

0.0480 

2.30 

.0030 

.0000 

2.88 

1.52 

19856 

1.0240 

0.4440 

0.1420 

0.3020 

3.26 

.0020 

.0000 

2.51 

1.23 

20078 

0.9600 

0.6200 

0.2560 

0.3640 

8.80 

.0700 

.0160 

5.38 

1.83 

20536 

1.1200 

0.4660 

0.1880 

0.2780 

2.60 

.0030 

.0000 

3.60 

1.08 

10783 

2.6000 

1.2200 

0.9400 

0.2800 

8.80 

.0030 

.0000 

7.84 

3.04 

21114 

1.8800 

0.8100 

0.6600 

0.2600 

2.51 

.0020 

.0080 

8.12 

2.24 

21583 

0.9600 

0.4100 

0.2800 

0.1800 

1.71 

.1540 

.0560 

1.32 

0.59 

Av. 

1.6853 

0.7089 

0.4662 

0.2427 

8.04 

.0212 

.0098 

4.00 

1.92 

Odor,  off0D9iv9. Tlie  Bewmge  wmm  collected  as  it  flowed  upon  the  \»«dA. 
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Chemical  Examination  of  Effluent  from  the  Main  Underdrain  of  the  Qardmr 

FiUer  Beds, 

IVttrXf  per  !UO,0(IO.] 


i 
1 

Oi»oi.                                     [I     1 

^ 

1    !i 

ao 

TurtkUty. 

SMlmeot. 

1 

Gold. 

Ut^ 

S  a 

IBBOO 

ins?. 

Jan.    20 

Blight. 

BIlffbL 

o.» 

Dktlaeily  dlaagrMabla. 

Decidedly  dlwigr«ei!ile. 

UM 

l«.t» 

1«47T 
18760 
lOMft 
19232 
1M38 

Feb.    10 
Mar.  10 
April  U 
May    It 
Jna«    9 

DUtlnct. 
Dlitinet. 
Dlatto«t. 
Dlfltioet* 
SUvht. 

CODJ. 

Slight. 
Slighl. 
Slighl. 
mighl. 

0.40 
MO 
0,70 

DUtloctly    inutly    and 

dl*Afirre<'aUle, 
DlBtloctiy    tnuily    and 

dl^afrn-cAblu. 
DlallDclly  dbagre«abk. 

DtAtlnctly    rauity    and 

D«ddi!dly  dtaagreeftbl«. 

Deoldedty     maaty    ma4 

dl«nKr«e«bl« 
Diatlncily     movtj     aod 

dlaavreaabla 
Dl«llnctiy     miiMj     «Ml 

dlMi|rr*e«ble. 
Decldertty     moaty     and 

dl^agreoable.                  I 
Decidedly  dlaafn^Mbto.  > 

11W5T 

July  n 

Blight. 

Slight. 

0.40 

Dtatlnetly  dJ«a«:re««bla. 

D««rldedly     taoaty    aad 

dUaitro«ab1e. 
Dlatlticlly  muaty. 

DiBtlactly     maaty    «m1 

<»lly 
tNatloetty  dlattgreuhle. 

ItM 

3OOT0 
90687 

Auf.  U 
Sept,  16 

eiitfht. 

V.sllffht, 
milky. 

V.iUgbt. 
V.illghl. 

0.20 
0.10 

Dli^itnctly     mutty    and 
Dlsauctly  muffty. 

UM 

S07B4 

Oct.    ]» 

NOD«. 

0.07   '  DUtlodtly  dtaagrrttabU. 

fi.ll 

niu 

Nov.  10 

1  Slight. 

v.iiigbt. 

0.11 

DLitloclly  eanby. 

DUllDctly  earthy. 

)$M 

lUU 

Dec.   16 

Dttolded. 

V.  alight. 

O.SO 

Deuldtdly  unpkaaant. 

V.  offenatve. 

\tm 

At. 

0.42 

nM 

' •-..." , ...—-. ^ 

Chemical  Examifiation  of  Effluent  from  the  Main  Underdrain  of  the  Qardmr 

Filter  Beds — Concluded, 
[Pan*  per  100,00a.] 


I 

, 

=  1 

AMiiasrtA. 

i 

KlTSoOKH   4a 

1- 

i 

» 

i 

a 

a 

Ik 

ll 

< 

1 

18300 

0,V90D 

0.0940 

2.T1 

0.3400 

O.OOIQ 

9.19 

9.9 

Mm 

18477 

1.4400 

O.OBOO 

2.70 

0.1500 

0.0090 

0.08 

9.8 

.1780 

187W 

O.SflOO 

0.0390 

2.70 

0.0750 

0.0000 

0.T9 

9«9 

4108 

3P04& 

0.97flO 

0.0&40 

8.00 

0.6000 

O.OlfiO 

0.61 

4.0 

.8880 

19232 

o.ratto 

0.0400 

2.8ft 

o.2mo 

0.0160 

0.84 

ta 

.9810 

19438 

0.6100 

0.0040 

3.96 

0.4t00 

0.0130 

0.98 

4.0 

.tl«Q 

19Bfl7 

0.f4IO 

0.0270      1 

2.80 

0.S76O 

0.0040 

0.80 

6,0 

.OT90 

S0079 

0.1990 

0.02M      1 

S*M 

0.8600 

O.OOftO 

0.tT 

8.0 

.0«08 

906^7 

0.1040 

0,0408 

S.Tft 

0.6600 

0.0080 

0.81 

0.1 

.0988 

10784 

0.09«0 

0.0238 

1.S4 

0.9700 

0.0018 

0.20 

0.1 

.oon 

3111ft 

0.2040 

0.0300      ) 

2.67 

1.1000 

0.0860 

0.9T 

8.0 

,0tl9 

21ft84 

o.»«oo 

0.07flO 

2.63 

0.4000 

0.0290 

O.AO 

«.» 

,9988 

Aw,, 

o,$5or 

0.0604 

\       ^^*^ 

\     ^-^^ 

^     ^AVM 

[       0.66 

4,0 

.8Mt 

TlM  Ml] 

nplei  w«fe« 

MtUMtodtto 

m  VlM  mttlti\ 

iudfttdtt^'bi 

y.\^>«  ^UV 

•«^MA%\V4SUM 

SttaxisabNiAib^ 

tqBA?»iwrtc 
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hemical  Examination  of  Water  from  Pond  Brook  above  the  Gardner  Filter  Beds. 

[Part!  per  100,000.] 


£ 
c 

1 

4       1 

A^rmA*A»tm. 

TIOV. 

AimoinA. 

NlTVOOKH 

a 

B 

6 

B 

o 

1 

f 

i 

1 

i 

1^ 

1 

s 

S 

i 

D 

3 

1 

W8 

US 

1A97. 

July  ai 

Aar  11 
B«pt.  15 

V.B»|bt. 

SUgtiL. 

Slighk. 
Btlght. 
V.  illght. 

It.  00 
14.  T5 

9.80 

.o«ia 

.0£4e 
.0240 

.(ma 

...» 

""" 

*003S 
.0063 
.0€64 

.W6T 

S.14 

fi.40 

A. SI 

1 
1 

.080(1 
»14^ 

>004« 
*O0Sfi 
.0009 

.54 

;;: 

1 

'.41 

1 

4.0 

4.9 
0*S 

kT 

.48 

17, «6 

fi,^ 

A  1 

^ 

Odor,  dletlnctly  vegetable,  and  of  the  first  and  last  samples  also  mnsty. The  samples  were  ool- 

:ted  from  the  brook  above  the  point  where  it  is  crossed  by  the  main  sewer  leading  to  the  filter  beds. 


iemical  Examination  of  Waier  from  Pond  Brook  below  the  Gardner  Filter  Beds, 

[Parts  per  100,000.] 


"5 
3 

AFrH-KMAVCM. 

TtUM. 

Ammovu. 

6 

KitAoeen 

AS 

a 

1 

'i 

1 

1 

1 

1 

B    1 

r 

i 

Albuminoid,     i 

1 

iS 

1 

1 

1 
a 

s 

i 

1 

0  1 

t 
a 

1 

Ml 

m 

1HS7. 

July  31 

Aug.  11 
Sept.  16, 

1 

V.flllgM. 

Ellgbt. 

gllfrbt. 
milky. 

BUgbt*     ' 

B11gbt» 
iron. 

.44 
.30 

13.10 
14.10 

B.eoi 

3. DO 

»0|«4 

.0M4 

.Q2SI 
.0304 

.0235 

.0230 
.0212 
.01^ 

.OKO 
.009? 
.00§l 

.oo4e 

3.40 

.0680 

;iwo 

.0400 
»0fP3 

,0040 
.0040 
^0003 

.0028 

.43 
.13 

s.o 

4.0 

is.o 

1 

.fiO 

i».6i 

4.95 

T  ? 

' 

Odor,  distinctly  vegetable  and  musty. The  samples  were  eollected  from  the  brook  below  the 

«r  beds  and  below  the  point  where  effluent  from  Che  filter  beds  enters  the  stream* 
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Sewage  Disposal  at  Leicester. 

Population  in  1895,  8,239.  A  system  of  sewerage  and  sewage 
disposal  was  introduced  into  the  town  of  Leicester  in  the  years  1895 
and  1896.  At  the  end  of  the  year  1897  about  1.7  miles  of  sewers  had 
been  constructed,  most  of  which  are  provided  with  underdrains,  and 
70  connections  had  been  made  with  the  sewers. 

The  method  of  disposal  during  the  first  two  years  of  the  operation 
of  the  works  was  to  discharge  the  sewage  into  an  open  ditch  from 
600  to  800  feet  long,  running  around  a  gravelly  knoll,  after  sedi- 


ChemiccU  Examinalum  oj 


[Parts  per  100,000.] 


iS 

Bksiduk  on  Evaporation. 

TOTAL  BK8IDDK. 

LOaS  ON  lONinON. 

TotaL 

DiMolved. 

Total. 

DIsaolTed. 

flu*- 
pended. 

1 

18218 

Dec.  31 

118.40 

100.80 

8.60 

80.00 

71.80 

8.80 

2 

18385 

1807. 

Jan.   27 

102.40 

85.00 

17.40 

66.00 

46.00 

0.40 

18485 

Feb.   10 

40.80 

25.20 

15.60 

23.80 

13.20 

10.60 

18804 

Mar.  17 

90.60 

78.00 

12.60 

60.80 

49.20 

10.60 

18941 

April    1 

167.60 

158.80 

8.80 

119.40 

111.40 

8.00 

10040 

April  14 

88.00 

60.60 

27.40 

60.00 

84.00 

16.00 

19246 

May    12 

06.80 

68.70 

28.10 

62.40 

27.70 

24.70 

19431 

June    0 

82.60 

76.40 

6.20 

48.40 

42.60 

5.80 

19791 

July   14 

63.60 

49.80 

13.80 

84.20 

25.00 

0.20 

10 

20075 

Aug.  11 

01.40 

73.00 

18.40 

61.40 

87.90 

13.50 

11 

20544 

Sept.  16 

78.40 

66.40 

13.00 

42.40 

80.40 

12.00 

12 

20796 

Oct.    13 

86.40 

79.40 

7.00 

60.60 

46.60 

4.00 

13 

21118 

Nov.  10 

74.00 

68.80 

5.20 

43.20 

38.00 

6.20 

14 

21585 

Dec.  15 

39.00 

31.80 

7.20 

17.80 

14.80 

3.00 

15 

Av. 

84.02 

70.85 

13.17 

'49.64 

39.73 

9.01 

*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analysis  for  that  month  haa  been 
nsed  in  making  the  average. 
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mentation  in  a  settling  tank.     The  sludge  was  discharged  on  a  filter 
bed  prepared  for  the  purpose. 

In  the  fall  of  1896  two  filter  beds  were  prepared  to  receive  the 
supernatant  liquid  from  the  settling  tank,  and  since  that  time  five 
other  beds  have  been  prepared.  Each  of  the  beds  has  an  area  of  300 
square  feet  and  is  thoroughly  underdrained.  The  material  of  which 
the  beds  are  composed  is  very  fine  so  that  the  amount  of  sewage 
which  can  be  treated  upon  them  is  quite  small,  and  the  ditch  around 
the  gravelly  knoll  is  still  frequently  used,  especially  during  the 
colder  months. 


Sewage  fnym  Leicester. 


[Parts  per  100,000.] 


Ammoxia. 

Chlorine. 

NiTBOOKN  AS 

OXTGBN  CONSUUKD. 

■ 

ALBUMINOID. 

Nitrates. 

Nitrites. 

Unflltered. 

Filtered. 

i 

Total. 

Dissolved. 

Sus- 
pended. 

4.0000 

0.0900 

0.4700 

0.5200 

8.64 

.0020 

.0000 

42.40 

41.80 

1 

8.S400 

0.8900 

0.7400 

0.1500 

6.60 

.0000 

.0000 

28.54 

10.97 

2 

2.1200 

0.6000 

0.8900 

0.2800 

2.58 

.0050 

.0000 

6.88 

4.72 

8 

2.3600 

0.7500 

0.4800 

0.2700 

7.00 

.0000 

.0088 

28.44 

21.92 

4 

8.2000 

0.8400 

0.5700 

0.2700 

8.50 

.0000 

.0000 

45.02 

42.80 

5 

2.4000 

0.6000 

0.8600 

0.2500 

4.45 

.0080 

.0110 

10.86 

15.76 

6 

2.0800 

0.7740 

0.8080 

0.8760 

5.24 

- 

.0000 

22.24 

18.48 

7 

4.1600 

0.7200 

0.4000 

0.8200 

4.16 

.0000 

.0000 

S0.72 

18.88 

8 

1.7600 

0.6800 

0.8420 

0.8880 

4.88 

.0000 

.0000 

10.05 

14.42 

0 

2.5600 

1.1200 

0.5220 

0.6080 

6.60 

.0000 

.0000 

28.56 

25.12 

10 

2.4700 

0.7900 

0.3100 

0.4800 

5.00 

.0000 

.0000 

28.44 

18.48 

11 

8.2800 

1.5600 

0.9500 

0.6100 

6.30 

.0030 

.0000 

26.48 

17.68 

12 

8.5200 

0.9800 

0.7800 

0.1500 

6.10 

.0020 

.0000 

10.44 

18.08 

13 

1.0000 

0.4200 

0.2700 

0.1500 

8.13 

.0020 

.0200 

7.01 

6.56 

14 

2.8115 

0.8418 

0.4055 

0.3468 

5.60 

.0013 

.0028 

28.14 

19.65 

15 

Odor,  ofifeosive. The  sewage  was  collected  as  It  entered  the  settling  tank. 
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Chemical  Examination  of  Effluent  from  the  Underdrain  of  the  Leicester  Filter  Beds. 

[ParU  per  100,000.] 


^1 

Appbabahcb. 

Odob. 

1 

Turbidity. 

Sediment. 

1 

Cold. 

Hot. 

p 

18210 

18386 
18042 
10047 
10247 
10432 
10702 
20076 
20706 
21110 

1996. 

Dec.    31 

1997. 

Jan.     27 

Apr.     1 
Apr.    14 
May    12 
Jane     0 
July    14 
Ang.   11 
Oct.     13 
Nov.   10 

Decided, 
milky. 

Decided. 

Distinct. 

Decided. 

Distinct, 

cons. 

DisUnct, 

milky. 
Distinct, 

black. 
DisUnct. 

Distinct. 

Decided. 

Oons., 
dark. 

Cons., 

rusty. 
Slight. 

Cons. 

Cons. 

V.  slight. 

Cons., 

black. 
Heavy, 

red. 
Cons. 

Slight. 

0.12 

2.00 
0.80 

0.70 
0.60 

1.15 

Offensive. 

Offensive. 

Distinctly  disagreeable. 

Decidedly  disagreeable. 

Decidedly  disagreeable. 

Decidedly  disagreeable. 

Offensive. 

Distinctly  disagreeable. 

Offensive. 

V.  offensive. 

Offensive. 

Offensive. 

Decidedly  disagreeable. 

Decidedly  disagreeable. 

Decidedly     mnsty     and 

disagreeable. 
Offensive. 

Offensive. 

DisUncUy  disagreeable. 

Offensive. 

V.  offensive. 

65.40 

28.20 
68.10 
40.00 
1  43.20 
!  58.76 
89.70 
26.8(K 
51.8(M 
&8.3C» 

Av.» 

- 

47.35 

Chemical  Examination  of  Effluent  from  the  Underdrain  of  the  Leicester  Filter  Beds 

—  Concluded. 

[ParU  per  100.000.]  ' 


AUMOKIA. 

Chlorine. 

NITROOKN  AS 

So 

j 

i 

'A 

1 

o 

il 

< 

j 

i 
1 

c 

18210 

2.6400 

0.4200 

6.16 

.0020 

.0008 

21.80 

8.1 

0.0740 

18386 

0.0902 

0.0276 

8.24 

.0300 

.0060 

2.26 

12.3 

2.0000 

18042 

1.3600 

0.1060 

7.00 

.0160 

.0000 

16.04 

11.8 

0.0800 

10047 

1.1200 

0.1020 

3.87 

.0000 

.0000 

6.66 

10.4 

0.1600 

10247 

1.0200 

0.1840 

6.47 

.0000 

.0001 

4.48 

12.4 

0.1100 

10432 

1.0200 

0.1500 

6.46 

.1760 

.1600 

8.72 

10.6 

0.0830 

10702 

1.0200 

0.1680 

6.76 

.0000 

.0000 

4.76 

8.4 

0.0000 

20076 

0.4880 

0.0600 

8.68 

.1760 

.0130 

1.86 

T.7 

S.4000 

20706 

2.4000 

0.7200 

6.80 

.0030 

.0000 

10.82 

15.6 

0.0900 

21110 

2.2000 

0.2020 

6.72 

.0100 

.0016 

10.40 

18.0 

0.2300 

Av.* 

1.6475 

0.2361 

5.46 

1 

.0447 

.0104 

8.88 

11.6 

0.5708 

*  U'^here  more  than  one  sample  vraa  coWecVed  Vu  «k  months  the  mean  analysis  for  that  month  has 
been  ascd  in  making  the  average. 

The  B^mplf  were  collected  trom  ih©  undetAwNxi  iX  X\xa  v^VtA ^\xw\v  ^\»ei«xv<^\xi\a^^%\swX. 
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Chemical  Examination  of  Water  from  the  Brook  above  the  Leicester  Filler  Beds. 

[Paits  par  100,000.] 


i 

AFFXJLUxqm. 

&VJtll)t.TE  0V 
TlOlf. 

Ahvovu.. 

, 

AM 

1 

c 

JH 

j 

1 

1 

i' 

1 

Albaminaid,     | 

i 

?6 

i 

I 

1 

1 

a 

l' 

[ 

July  U 

Btlebt. 
Dltttnct, 

Com, 

CODI. 

.40 
.44 

S.86 

1.90 
1.80 

.€048 

.eoii 

.0301  .Olifl 
.0314. oin 

.oofia^ 

,3& 

.4£ 

.0040 
.DOSO 

.0001 

.0000 

.40 

1.4 
1.3 

Odor,  distinctly  vegetable. The  samples  were  collected  from  the  brook,  above  the  point  where 

effluent  from  the  filter  beds  enters  the  stream. 

Chemical  Examination  of  Water  from  the  Brook  below  the  Leicester  Filter  Beds. 

[Parts  per  100,000.] 


1      ' 

Appk^masci. 

jEKSIDtTK  m 

Tioir. 

AWlfOSlA. 

j 

1 

1 

1 

1 

1, 

.^ 

SI 

r 

1' 

1 

i 

St 

1 

1' 

1 

10794 

Kwrr 

30644 

jnir  u 

Aug.  11 
Bepl.  la 

Blight.     1 

Blight. 

V.illght. 

Cons. 
Com. 

enght. 

.4S 

T*10 

3.05 

1.40 

.0040 
.0152 
.OOiB 

.OSOi 

-oaoa 

,0228 

.0941 
«0Z32 
.0100 

.0323 

.OOflO 

.0071 

.ooaa 

,T0 
,64 

.0900 

.0030 

.OIW 

.0008 
.ODOl 
.0001 

.0003 

1.0 
1.0 

Ar... 

.«& 

s.Aa 

s.oa 

.02SI 

.0068 

1  R 

Odor,  distinctly  vegetable  and  musty.— The  samples  were  ooUected  from  the  brook  below  the 
point  where  the  efflaent  from  the  Alter  beds  enters  the  stream. 


Sewage  Disposal  at  Leicester  Poor  Farm.  . 

The  Leicester  Poor  Farm  is  situated  on  the  watershed  of  Kettle 
Brook,  one  of  the  sources  of  water  supply  of  the  city  of  Worcester. 
Filter  beds  for  the  purification  of  the  sewage  from  the  buildings 
were  constructed  in  1895.  The  filtration  area  is  50  feet  square  and 
is  divided  into  four  beds.  The  filtering  material  is  composed  of 
selected  sand  and  gravel  of  varying  degrees  of  fineness,  the  finest 
material  being  at  the  surface.  Sewage  flows  directly  from  the  build- 
ings to  the  beds  by  gravity  and  is  distributed  by  means  of  shallow 
wooden  carriers.  The  efiQuent  from  the  beds  flows  into  one  of  the 
hrancbea  of  Kettle  Brook. 
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^ 

APPKA«4JrCS. 

Oooi. 

I'l 

1 

'So 

Toitldlty 

SodtmcDt. 

i 

Cold. 

Bot 

If 

)K 

1« 

I 

1 

I 

tfitTS 

B«t>t.  Ifl 

D»tded« 
browD 
&el>>y«y. 
Sllghu 

Qaavy, 

browD  ft 
earthy. 

earthy. 

*S& 

Dtitlnetly  mtiaty. 

Decidedly  moaty. 

21.00 

i 

1M41 

Oet<    29 

.20 

Faintly  vegetable. 

Faintly    vegetable    Mid 
mouldy. 

U.4A 

S 

lf08« 

Fab*  la 

Sllgbi. 

GODI  , 

aartby. 
Com  * 

earthy. 
Slight. 

.03 

Faintly  cnnaty. 

Dlatiaetly  mnaty. 

^H 

4 
^        6 

192T5 

Mar.  IT 
Apr*  21 

DecJdod, 

BUib*^* 

.02 
.02 

DUtlnetly  curlby. 
FnlDtty  earthy. 

DiAtlDcily    earthy    aad 
mufiy- 
DUilactly  mouldy« 

iiji  1 

1 

T 

i«e2& 

10S13 

May    10 

Jqim  10 

8]J«hL. 
V.atfght. 

Con» . 

eanliy. 
Sllglit. 

.03 
,00 

Faliitly  inaaty. 
Nona, 

DUtlnctly  mnsty. 
Distlnelly  woody. 

ti.ii  1 

B 

0 

10 

174« 

July  21 
Aur  IS 

DlAltDCt, 

griMO. 
V.flUffbt. 

Cons., 

earthy. 
Coat. 

Slight » 
eartbyt 

Cont  , 
grwii, 

CODi  , 

aaody. 
CoiiM.» 
■aady. 

.04 
.03 
.01 

Faintly  anpleaxaot. 

DIfltVDctly  v«gauble 

and  ■wu«Ujib, 
Nona* 

Dtttinctty  unpleaaADt* 
DlitlDetly  twvet. 
Faintly  mtuty. 

■ 

u 

ITWO 

Oct.   20 

V.ftUgbL 

.03 

DtatlncUy  vegalable. 

DlatlDCtly  vtfgeUble. 

iRP 

li 

13 
14 

t7S«» 
1B135 

Not.  17 
Dm.  Ifi 

None. 
None. 

.00 
.00 

.0€ 

Nona. 

Faintly  mouldy. 

Nona. 

Faintly  moaldy. 

19.10 

Ai?. 

21.1T 
11.40 

U 

issse 

180T. 

Jul.    la 

V.illgbL 

0«Qt. 

.06 

Faintly  mutty. 

Decidedly  mnaty. 

le 

19520 

F«b.    1« 

T.allgbL 

Oooa. 

m 

FaLntly  iiDpleMaDi, 

Dlitlnctly  muity  a»d  lUl* 
pleaMDt, 

Dtadticily  mutty  and  tta. 

pleasAQt 
DiallocUy  roaaty. 

Decidedly  mneiy. 

10.41 

17 

IS 
19 

t90T8 
10273 

IC*r.    U 
Apra20 

V.illghl. 

Nona. 
BUgbl. 

O^oa. 
Cooa. 
Oooa. 

.00 
.02 
.02 

DiitlDctly  mualy. 

Faliittv  mouldy  and 

uiipftiiiAaot. 
Faintly  mu«ly. 

IT.W 
10.0ft 
MM 

20 

IMTS 

Jtino  1ft 

Nona. 

CODl. 

.03 

Faintly  inuaiy. 

DlatlDCtly  iiiuaty. 

tl.K» 

«1 

US41 

Jiiij    20 

V.allgbt. 

Sllghl. 

.02 

NoDa. 

Faintly  monldy. 

2S.ii 

ss 

torn 

Aug.   IT 

V.«Ugbl. 

V.aUgbt. 

.02 

Dlitlnctly  mouldy^ 

Faintly  roouldy. 

IIM 

81 

90903 

Sept.  21 

Blight. 

Cont. 

M 

Noo«. 

Faintly  mnity. 

lT-» 

li 

20693 

Oct.    If 

T.alighl, 

Ooba. 

.48 

Fklotly  maffty. 

Dtailnetly  moatj. 

ll.» 

Si 
M 

IT 

Nov.    1« 
Oeo«    23 

Sllgbt. 
V.aUffbt. 

Haavy. 
Oooa. 

•05 

.11 

Palatly    rouity    and 

e»rthy. 
Faintly  mouldy. 

Strongly   aioaiy  ftad 

earthy. 
Dlatinetly   mooXdy    mod 

earthy. 

11.10 

A». 

.or 

\ 

1  lt.l7 

^         i 
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of  the  Filler  Beds  at  the  Leicester  Poor  Farm, 

[Parte  p«r  100,000.] 


AMMOKIA. 

i 

NlTSOOBH  AS 

1^ 

K 

o 

1 

, 

i 

il 

1 

1 

.1040 

.0570 

8.05 

0.1850 

.0180 

1.2ft 

6.7 

.2000 

1 

.0060 

.0072 

8.00 

0.4500 

.0040 

0.34 

6.6 

.0100 

2 

.0314 

.0158 

2.23 

0.5250 

.0040 

0.09 

4.7 

. 

3 

.0332 

.0104 

2.36 

0.8000 

.0019 

0.11 

6.8 

- 

4 

.0416 

.0106 

2.58 

1.7600 

.0220 

0.19 

7.1 

- 

5 

.0018 

.0070 

2.T4 

1.8250 

.0005 

0.09 

7.6 

- 

6 

.0032 

.0056 

2.51 

0.2250 

.0019 

0.07 

8.0 

- 

7 

.0004 

.0184 

2.88 

0.8200 

.0003 

0.08 

7.7 

.0350 

8 

.0000 

.0004 

8.28 

0.1400 

.0003 

0.10 

7.4 

.0080 

9 

.0008 

.0058 

2.81 

1.0000 

.0000 

0.10 

7.4 

.0070 

10 

.0026 

.0058 

2.28 

1.0000 

.0008 

0.18 

6.1 

.0060 

11 

.0002 

.0076 

2.27 

0.1150 

.0001 

0.07 

6.8 

.0080 

12 

.0084 

.0086 

2.18 

1.0000 

.0004 

0.18 

0.6 

.0050 

13 

.0180 

.0133 

2.62 

0.6878 

.0042 

0.22 

6.7 

.0461 

14 

.MOO 

.0170 

2.11 

0.6250 

.0029 

0.28 

4.2 

.0170 

16 

.3660 

.0250 

2.00 

0.4650 

.0024 

0.12 

4.4 

.0170 

16 

.1200 

.0110 

1.84 

0.7000 

.0028 

0.03 

6.6 

.0180 

17 

.0568 

.0116 

1.84 

0.7700 

.0012 

0.11 

6.9 

.0180 

18 

.0006 

.0080 

1.80 

0.7000 

.0001 

0.04 

6.8 

.0040 

19 

.0038 

.0136 

1.76 

0.7500 

.0002 

0.18 

6.8 

.0130 

20 

.0020 

.0076 

2.08 

0.5500 

.0001 

0.12 

0.0 

.0100 

21 

.0010 

.0050 

2.06 

0.5250 

.0000 

0.09 

4.9 

.0030 

22 

.0004 

.0204 

1.80 

0.4250 

.0000 

0.61 

4.0 

.0020 

23 

.0028 

.0112 

2.40 

0.7800 

.0000 

0.82 

6.7 

.0090 

24 

.0748 

.0418 

2.28 

0.8000 

.0010 

0.16 

6.4 

.0020 

25 

.2660 

.0316 

1.88 

0.4200 

.0010 

0.18 

4.2 

.0040 

26 

.1211 

.0170 

1.99 

0.6258 

.0010 

0.17 

6.2 

.0097 

27 
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[Parts  per  100,000.] 


Sewage  Disposal 

Chemical  ExamincUion  of 


1 

^1 

1' 

RasiDca  on  Evapobatiov. 

TOTAL  mSSIDUB. 

LOB*  OV  lOKITIOX. 

TotaL 

DlMolved. 

Soipeoded. 

TotaL 

DiSMdTed. 

Supoided. 

1 

18320 

1S97. 

Jan.   20 

41.80 

81.60 

10.20 

10.40 

10.40 

0.00 

18488 

Feb.  11 

46.00 

82.60 

18.40 

22.80 

14.80 

8.00 

18756 

Mar.  10 

46.60 

25.60 

21.00 

22.90 

8.20 

14.00 

lOOM 

Apr.  14 

40.00 

25.80 

14.20 

16.00 

5.80 

10.20 

10242 

May    12 

48.00 

81.80 

16.20 

28.00 

10.80 

12.20 

10U2 

Jnne  10 

48.00 

20.70 

18.80 

15.80 

8.00 

7.80 

107W 

Jnly  14 

48.00 

83.40 

14.60 

20.40 

0.00 

11.40 

20O85 

Ang.  11 

46.00 

20.80 

16.20 

21.10 

7.10 

14.10 

20640 

Sept.  15 

121.20 

51.40 

60.80 

81.20 

15.00 

66.20 

10 

20812 

Oet.    14 

65.40 

48.60 

21.80 

85.40 

17.00 

17.81 

11 

21122 

Nov.  10 

44.40 

80.40 

14.00 

10.80 

7.60 

12.20 

12 

21588 

Dee.  16 

82.40 

26.60 

5.80 

18.40 

8.70 

4.70 

11 

Av. 

51.00 

82.60 

10.21 

25.88 

10.25 

15.63 



Odor,  offensive. The  samples  were  collected  from  the  separating  tanks,  ud 
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AT  Marlborough. 

Sewage  from  Marlborough. 


[Parts  per  100,000.] 


Ammovia. 

Chlorine. 

NiTROOIN  AS 

OxTOKN  Consumed. 

— 

ALBUMINOID. 

Nltrat«s. 

l^ltrites. 

Unflltered. 

Filtered. 

1 

Total. 

Dissolved. 

Sus- 
pended. 

1.9680 

0.6260 

0.4100 

0.1160 

6.44 

.0050 

.0000 

4.63 

2.63 

1 

2.0800 

0.6440 

0.3440 

0.3000 

'        5.90 

.0050 

.0000 

4.82 

2.44 

2 

1.6000 

0.4400 

0.2420 

0.1980 

'        4.38 

.0450 

.0105 

3.28 

1.68 

3 

1.0400 

0.3400 

0.1720 

0.1680 

4.58 

.1000 

.1300 

2.40 

1.32 

4 

1.4400 

0.5340 

0.2560 

0.2780 

i        5.83 

.0030 

.0000 

3.48 

2.24 

6 

1.4400 

0.4640 

0.1610 

0.3030 

1        4.42 

.0680 

.0226 

3.08 

2.16 

6 

2.5200 

0.5280 

0.0240 

0.5040 

!        6.50 

.0070 

.0000 

9.89 

3.12 

7 

2.5600 

0.6840 

0.2080 

0.4760 

!        6.06 

.0030 

.0000 

4.13 

2.07 

8 

2.0000 

0.8940 

0.3980 

0.4960 

'      13.60 

.0000 

.0000 

6.64 

2.96 

9 

6.4000 

1.5100 

0.7100 

0.8000 

1        7.56 

.0030 

.0000 

8.80 

4.48 

10 

4.0400 

0.9400 

0.5300 

0.4100 

'        6.62 

.0070 

.0000 

8.62 

1.62 

11 

1.6400 

0.5000 

0.3800 

0.2100 

1        4.30 

.6800 

.0580 

2.11 

0.84 
2.29 

12 

2.3940 

0.6745 

0.3196 

0.3649 

6.34 

.0772 

.0190 

4.68 

13 

represent  the  sewage  aftsr  a  portion  ofithe  suspended  matter  has  been  separated  from  It. 
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Chemical  Examination  of  Effluent  from  the  Under- 

[Put*  per  100,000.] 


'A 

^1 

Appbabakcb. 

OXM». 

Turbidity. 

Sediment. 

1 

Cold. 

Hot 

1897. 

1 

18821 

Jan.     20 

Slight. 

V.  slight. 

o.ao 

Distinctly  disagreeable. 

milky. 

2 

18322 

Jan.    20 

Slight, 
milky. 

y.  slight. 

o.so 

Distinctly  disagreeable. 

DUtiDctiy    musty  ind 

3 

18480 

Feb.    11 

Distinctly 
milky. 
Slight, 

Cons. 

0.20 

DisUnetly  disagreeable. 

Decidedly  disagreetblc. 

4 

18400 

Feb.    11 

Slight. 

0.05 

Distinctly    musty 

and 

DIstlDcUy  musty. 

milky. 

nnpleasant. 

6 

18767 

Mar.   10 

DiaUnet, 
scum. 

Cons.,  iron. 

0.85 

Distinctly    musty 

and 

Decidedly   musty  ud 
disagreeable. 

6 

18758 

Mar.    10 

Distinct. 

Slight. 

0.85 

Distinctly    musty 
disagreeable. 

and 

DUUnetly    musty  isd 

7 

10051 

Apr.    14 

Decided. 

Cons. 

1.50 

Decidedly   musty 
disagreeable. 

and 

Decidedly    musty  lad 
disagreeable. 

8 

10052 

Apr.    14 

DiaUnct. 

Cons. 

0.85 

Decidedly  musty 
disagreeable. 

and 

Decidedly   musty  lad 
disagreeable. 

0 

10248 

May    12 

Distinct. 

Cons. 

1.10 

Distinctly    musty 
unpleasant. 

and 

Decidedly   musty  ud 
disagreeable. 

10 

10244 

May    12 

Distinct. 

Cons. 

0.00 

DistlncUy    musty 
unpleasant. 

and 

Decidedly   musty  lad 
disagreeable. 

11 

10448 

Jane   10 

Distinct. 

Heavy. 

0.32 

DistincUy    musty 
disagreeable. 

and 

Decidedly    musty  ud 
disagreeable. 

12 

10444 

Jane   10 

Slight. 

Slight. 

0.18 

Distinctly    musty 
disagreeable. 

and 

Decidedly   mnity  nd 
disagreeable. 

13 

10800 

July    14 

Slight. 

V.  slight. 

0.30 

Distinctly    musty 
unpleasant. 

and 

Distinctly    muity  ud 
disagreeable. 

14 

10801 

July    14 

Slight. 

Slight. 

0.28 

Distinctly    musty 
unpleasant. 

and 

Distinctly    musty  aod 
dissgreeable. 

15 

20086 

Aug.    11 

Diitlnct. 

Cons.,  iron. 

1.20 

Decidedly  musty. 

Decidedly  musty. 

16     20087 

Aug.    11 

Distinct. 

Cons. 

0.45 

Decidedly    musty 
dliagreeable. 

and 

Decidedly    mn»ty  ud 
disagreeable. 

17  i  20541 

Sept.   15 

V.  Blight. 

V.  slight. 

0.18 

DlBtinctly    musty 

and 

Distinctly    matty   ud 

1           ; 

milky. 

disagreeable. 

disagreeable. 

18 

20542  I  Sept.   15 

None. 

V.  Blight. 

0.22 

Distinctly    musty 
disagreeable. 

and 

Distinctly    maity   ud 
disagreeable. 

19 

20813  '  Oct.     14 

None. 

V.  slight. 

|0.,. 

Distinctly  disagreeable. 

Distinctly  disagreeable 

and  faintly  muaty. 
Decidedly    matty   ud 

20 

20814 

Oct.     14 

Blight, 

V.  Blight. 

'o.40    Decidedly    muBty 

and 

milky. 

:              dittagreesble. 

disagreeable. 

21 

21123 

Nov.    10 

Slight. 

Cons. 

lo.ii 

Diatlnctly  mouldy. 

Strongly    mouldy  ud 

musty. 
Strongly  musty. 

22 

21124 

Nov.    10  i  Decided.       Heavy,  iron. 

0.11 

Decidedly  musty. 

23 

21589  'Dec.     16  '  Decided. 

Cons. 

0.40 

Decidedly  disagreeable. 

Strongly  musty  and  Of 

agreeable. 

24 

21500    Dec.    16  j  Decided. 

Cons. 

0.19 

Strongly  musty  and  dis- 

OffeoBive. 

Av.* 

jl 
'i 

0.41 

agrerable. 

1 

25 

I 

..__...._.._.. 

1 

*  Where  more  than  one  sample  was  collected  in  a  moDtb,tb< 
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ins  of  the  Marlborough  Filter  Beds. 

[Parte  pw  100,000.] 


: 
1 

Ammovia. 

1 

Nmoas*  AS 

|l 

i 

1 

i 

1 

Alba- 
mlnold. 

5 

1 

i 

1 

3 

0.7200 

0.0480 

4.98 

0.8000 

0.0096 

.80 

.0400 

1 

3 

O.S200 

0.0230 

4.04 

0.7000 

0.0032 

.28 

.0620 

2 

) 

0.8480 

0.0720 

4.86 

0.8400 

0.0180 

.61 

.0680 

) 

0.6400 

0.0440 

4.47 

0.4000 

0.0040 

.27 

.0200 

) 

0.8800 

0.0600 

4.07 

0.8000 

0.0100 

.66 

.1900 

\ 

1.0400 

o.oeao 

4.48 

0.1600 

0.0100 

.40 

.0600 

1 

O.OOOO 

0.0520 

8.80 

0.8000 

0.0120 

.61 

.4400 

\ 

1.0400 

0.0320 

8.82 

0.8600 

0.0220 

.38 

.0660 

( 

0.9280 

0.0400 

6.16 

O.lftOO 

0.0260 

.44 

.8000 

1 

0.9000 

0.0240 

4.73 

0.6260 

0.0100 

.99 

.2000 

» 

0.7000 

0.0890 

6.00 

0.2600 

0.0006 

.88 

.2800 

1 

0.7600 

0.0870 

4.64 

0.6600 

0.0220 

.92 

.0460 

( 

0.4800 

0.0170 

6.40 

1.0000 

0.0012 

.30 

10 

.0660 

18 

1 

0.6160 

0.0240 

6.70 

1.1500 

0.0160 

.60 

.0600 

14 

1 

0.6000 

0.0310 

6.46 

0.2800 

0.0025 

.84 

.8400 

16 

\ 

0.4400 

0.0320 

6.66 

0.4750 

0.0176 

.86 

.1160 

16 

) 

0.4080 

0.0072 

7.20 

0.6750 

0.0126 

.42 

.0280 

17 

. 

0.4400 

0.0220 

6.60 

0.6500 

0.0090 

.26 

.0280 

18 

\ 

0.0600 

0.1040 

7.06 

0.6000 

0.0056 

.31 

.0240 

19 

\ 

1.0400 

0.1040 

6.92 

0.2600 

0.0800 

.64 

.0476 

20 

\ 

0.6400 

0.0372 

7.28 

1.8250 

0.0180 

.27 

11 

.0200 

21 

\ 

0.0040 

0.0680 

22.40 

0.6000 

0.0300 

.60 

12 

.2400 

22 

\ 

0.8676 

0.0520 

6.45 

0.4700 

0.0360 

.44 

.0960 

28 

) 

0.9195 

0.0420 

6.45 

0.4900 

0.0440 

.42 

.1400 

24 

) 

0.7613 

0.0443 

6.17 

0.6242 

0.0161 

.41 

7.4 

.1226 

26 

1  aoalyslB  for  that  mootb  hat  been  atad  lo  making  the  average. 
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Effluent  Jrom  the  Marlborough  Sewage  Filter  Beds  is  discharged. 

[Psrto  p«r  100,000.] 


AjiltQTflA.                                                 I 

KlTMOflBEr  jLH 

1 

i2 

1 

—^ 

At^AtTNIKOltk. 

IS 

1 

Si 

i 

i 

^ 
^ 

> 
Q 

i 

is. 

o*sooo 

.0360 

,0^K» 

.mm 

a.^ 

.5600 

.€0S0 

.32 

4.3 

0.fiO4D 

.oaoo 

.02S0 

.ooso 

2*«& 

.3000 

,0OTO 

442      1 

3.4 

o.a^so 

.iM40 

.imo 

Mm 

1-n 

.3S50 

.0030 

.64 

S.6 

^Awa 

.^30 

.osso 

.0140 

3ja 

..2000 

.0120 

.60 

&.1 

O,4QJS0 

,02&<» 

.0220 

.OOTO 

2.38 

.1T*0 

.0060 

.6S 

4.4 

0.28(XI 

-OJIO 

.03?0 

.OOTO 

1.17 

.2250 

.OlSfi 

*U 

3.1 

O.3120 

.0400 

.0310 

.oiaa 

S<«0 

.2400 

.0130 

.84 

4.7 

Q.esoa 

.OSIO 

.0210 

.ooao 

4.4D 

.^00 

*0]80 

.33 

i.fl 

0,93«0 

^tJSTO 

.0200 

-OITO 

b,U 

.asfio 

.0100 

.40 

0.3 

O.-MOO 

.1030 

- 

- 

&.<U 

.5700 

.0100 

.30 

3.4 

10 

2.9400 

.0370 

.0312 

.00S4 

4.ai 

.4760 

.0100 

.61 

6a 

11 

0.21fl8 

.OSfiS 

.0201 

.oosa 

a.io    1 

,4300 

,01M 

.63 

6.0 

12 

o.&»ai 

,03fia 

.0371 

^OOBS 

B.4£ 

.3971 

.OlM 

ua 

4*9 

IS 

filter  beds  and  below  where  the  efSueot  from  the  filter  beds  enters  the  stream. 


AT    MeDFIELD. 
Sewage  from  Medfield. 


[Parts  per  100,000.] 


AMMOiriA. 

Chlorine. 

MITROOKN  AS 

OXTOKV  COKSUVED. 

— 

▲LBUMIKOID. 

Nltrstei. 

NItritei. 

Unflltered. 

riltcr«d. 

i 

Total. 

Dluolved. 

8u.. 
pended. 

2.0000 

0.6600 

0.6000 

0.1600 

12.66 

„ 

.0120 

16.77 

12.26 

1 

2.4800 

1.6400 

1.4700 

0.1700 

4.02 

.0000 

.0000 

10.76 

17.04 

2 

1.4400 

0.6760 

0.4000 

0.1860 

8.66 

.0060 

.0126 

0.84 

7.76 

3 

1.6000 

1.6600 

1.6140 

0.1860 

2.86 

.0080 

.0000 

6.01 

8.72 

4 

0.6660 

0.6440 

0.4060 

0.0480 

1.40 

.OOSO 

.0000 

2.04 

1.12 

h 

2.2800 

1.2200 

1.0200 

0.2000 

8.80 

.0080 

.0000 

10.80 

9.90 

6 

1.7260 

1.0660 

0.9160 

0.1600 

4.71 

.0026 

.0066 

10.64 

%* 

I  the  sewage  flowed  upon  the  filter  beds. 
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Chemical  Exetmination  of  Water  fivm  a  Bpritig  Mov 

[Pkito  par  100,000.] 


1 

>5 

1 

Afpkabamok. 

Odob. 

§1 

'V 

TorWdlty. 

Sedtanent. 

1 

Cold. 

Hot. 

1 

2 
3 
4 

6 

6 

18315 
18702 
10285 
10800 
20548 
21317 

1897. 

Jan.   20 

Mar.  11 
May    12 

July   15 
Sept.  10 
Not.  22 

y.  slight. 

None. 

Distinct. 

BUght. 

Distinct. 

Blight. 

V.  slight. 

V.  slight. 

Slight. 

Cons. 

Cons. 

Cons. 

0.25 
0.06 
0.85 
1.12 
1.00 
0.84 

Faintly  nnpleasaBt. 
None. 

Distinctly  unpleas- 
ant. 

Distinctly  vegetable 
and  monldy. 

Distinctly  disagree- 
able. 

Mooldy. 

FalnUy  moaldy. 

DistineUy  vegetable.       j 

Distinctly  unpleasant.     ' 

DistineUy  mooldy  and  ; 
offensive.                      ,- 

5.90 
5.M 

5.10 
11.90 

7 

Av. 

0.60 

i| 

7.07 

ii 

The  samples  were  collected  from  the  spring  which  is  located  north  of  the  Alter  beds  and  a  little  ofcr 
direction  of  this  spring. 


[Parts  per  100,000.] 


Sewage  Disposal 
Chemical  Examination  of 


s 

Rksiduk  on  Evaporation. 

d 

a 

o 

T 

OTKL  RKSIDUE. 

1 

i' 

loss  on  lONmON. 

i 

1 

> 

i 

1 

18387 

1897. 

Jan.    27 

27.80 

26.80 

1.00 

9.60 

0.50 

0.10 

2 

18663 

Feb.   26 

31.00 

25.20 

5.80 

7.40 

7.00 

0.40 

3 

18813 

Mar.  18  ' 

23.40 

22.40 

1.00 

8.70 

8.10 

0.60 

10061 

Apr.  15 

25.80 

25.00 

0.80 

10.20 

10.00 

0.20 

19254 

May    13  ; 

26.60 

23.60 

2.00 

6.20 

4.80 

1.40 

19439 

June  10 

24.70 

23.00 

1.10 

4.80 

4.10 

0.70 

19806 

July   15 

27.80 

25.30 

2.50 

7.00 

6.10 

1.90 

20524 

Sept.  15 

29.20 

27.20 

2.00 

9.80 

7.80 

2.00 

20817 

Oct.    15 

28.40 

26.80 

2.60 

0.40 

7.30 

2.10 

10 

21228 

Nov.  11 

29.20 

26.60 

3.70 

10.00 

7.30 

2.70 

11 

21593 
Av. 

Deo.  16 

24.00 

21.80 

2.20 

6.50 

6.50 

1.00 

12 

26.90 

24.76 

2.24 

8.14 

6.05 

1.19 

1 

Odor,  from  January  to  Jane,  musty  and  disagreeable,  and  for  the  remainder  of  "^^ 
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the  Fillralion  Area  of  the  Medfield  Sewerage  System. 

[Part*  p«r  100,000.] 


Ammonia. 

i 

NiTBOOKIf  AS 

o 

a 

i 

i 

1"^ 

s 

g 

.0028 
.0014 
.0006 
.0040 
.0020 
.0214 

.0086 
.0068 
.0120 
.0664 
.0310 
.0454 

0.46 
0.50 
0.55 
0.00 
0.54 
1.80 

.0400 
.1400 
.0150 
.0000 
.0000 
.0030 

.0006 
.0001 
.0003 
.0001 
.0000 
.0001 

.00 
.14 
.27 
.58 
.54 
.40 

1.6 
1.6 
3.2 
2.2 
2.1 
2.1 

.0820 
.0080 
.0230 
.2250 
.0900 
.1750 

1 
2 

.0054 

.0274 

0.81 

.0330 

.0002 

.34 

2.0 

.0922 

260  feet  from  the  edge  of  the  nearest  bed.    The  ground  where  the  filter  beds  are  located  tlopet  In  the 


AT    NaTICK. 
Sewage  from  Natick, 


[ParU  per  100,000.] 


Ammonia. 

Chlorine. 

KiTBOOK*  AS 

OxTOBN  Consumed. 

ALBCMINOID. 

^ 

§ 

t 

C 

i 

H 

i 

> 

5 

0.2720 

0.0640 

0.0504 

0.0136 

3.54 

.5000 

.0135 

0.74 

0.69 

0.2520 

0.0600 

0.0230 

0.0370 

8.32 

.5250 

.0165 

0.80 

0.48 

0.28S0 

0.0400 

0.0264 

0.0136 

3.42 

.5250 

.0175 

0.56 

0.49 

0.1400 

0.0400 

0.0270 

0.0130 

8.10 

.6200 

.0160 

0.39 

0.32 

0.4080 

0.1090 

0.0340 

0.0750 

3.84 

.8500 

.0160 

0.62 

0.40 

0.4320 

0.0750 

0.0340 

0.0410 

8.38 

.1600 

.0250 

0.72 

0.64 

0.6080 

0.1300 

0.0760 

0.0540 

4.85 

.0020 

.0000 

1.76 

1.37 

0.7200 

0.1820 

0.1120 

0.0700 

5.40 

.0000 

.0000 

1.76 

1.20 

1.1200 

0.3300 

0.2700 

0.0600 

4.80 

.0100 

.0001 

2.80 

2.21 

1.4000 

0.3800 

0.1800 

0.2000 

4.45 

.0020 

.0003 

2.48 

1.52 

10 

0.8400 

0.3900 

0.8000 

0.0900 

3.10 

.4500 

.0980 

0.70 

0.62 

11 

0.5801 

0.1636 

0.1030 

0.0606 

.2858 

.0175 

1.31 

0.00 

12 

year,  ofFensWe. The  sewage  was  collected  as  It  flowed  out  opon  the  filter  beda. 
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CStemical  Examination  of  Effluent  from 

[Parte  per  100,000.] 


"SO 

Appearanck. 

1 

Odor. 

i 

X 

Turbidity. 

Bedlment. 

i 

Cold. 

Hoi. 

1 

2 

18388 
18664 
18814 
19062 
10265 
10440 
10807 
20005 
20625 
20818 
21220 
21604 

1«97. 

Jan.     27 

Feb.    26 
Mar.    18 
April  15 
May    13 
June  10 
July    15 
Aug.   12 
Sept.   16 
Oct.     16 
Nov.  11. 
Dec.  16. 

None, 
'y.alight. 

None. 

1 

None. 

None. 

None. 

y.alight. 

y.alight. 

y.alight. 
jNone. 
1  y.alight. 

y.alight. 

SUght, 

aandy. 
y.alight. 

None. 

y.alight. 

y.alight. 

y.alight. 

y.alight. 

SUght. 

Slight. 

y.alight. 

Cona. 

Cona. 

0.00 
0.07 
0.05 
0.06 
0.40 
0.80 
0.07 
0.03 
0.43 
0.10 
0.12 
1.00 

Faintly  mnaty. 

Diatinotly  musty. 

None. 

None. 

Faintly  unpleaaant. 

y.  faintly  unpleaa. 

ant. 
1  Faintly  mnaty. 

i  Distinctly  mouldy. 

Diatinotly  mnaty. 

DiatincUy  dlaagree- 

able. 
Faintly  mnaty. 

Diatlnctly  mnaty. 

Distinctly  mnaty  and  un- 
pleasant. 
Faintly  mnaty. 

DiaUnctly  unpleasant. 

Faintly  monldy. 

Diatlnctly  mouldy. 

None. 

Diatlnctly  mnaty. 

DiaUnctly  monldy. 

Faintly  mnaty. 

Dlatinetlv  mnaty  and  die- 

agreeable. 
DiaUnctly  mnaty. 

DisUnctiy  mnaty. 

'■24.50 
21.00 
17.90 
90.« 
16.11 
21.» 

'  21.» 
23.10 
U.» 
19.40 
20.M 
16.70 

Av. 

0.22 

19  68 

The  samples  were  collected  from  the  underdraln  at  the 


Sewage  Disposal  at  Spencer. 
Population  in  1895,  7,614.  A  system  for  the  disposal  of  the  sew- 
age of  the  town  of  Spencer  by  intermittent  filtration  through  sand 
was  put  in  operation  in  the  fall  of  1897.  The  filtration  area  is  situ- 
ated on  the  easterly  side  of  the  Quaboag  River,  about  midway 
between  the  villages  of  Spencer  and  East  Brookfield.  The  area 
prepared  for  the  filtration  of  sewage  contains  twelve  beds,  having  an 
aggregate  area  of  9.3  acres,  exclusive  of  embankments,  all  of  which 
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the  Underdrain  of  the  Natick  FiUer  Beds. 

[ParU  per  100,000.] 


Ammoxia. 

1 

NiTROOEir  AS 

1 

i 

e 

1 

1 

2 

If 

-< 

^ 

.0400 

.0086 

3.20 

.6600 

.0060 

.08 

6.9 

.0060 

1 

.0192 

.0112 

8.06 

.7800 

.0026 

.26 

.0020 

2 

.0126 

.0068 

2.80 

.6800 

.0016 

.16 

.0100 

.0022 

.0068 

2.70 

.6260 

.0006 

.14 

.0000 

.0082 

.0086 

2.94 

.6000 

.0002 

.36 

.0030 

.0032 

.0100 

3.30 

.4260 

.0000 

.82 

.0100 

.0020 

.0086 

4.40 

.8760 

.0008 

.20 

.0010 

.0006 

.0094 

6.06 

.2600 

.0002 

.18 

.0020 

.OSOO 

.0146 

2.80 

.1600 

.0007 

.41 

.0000 

.2400 

.0380 

4.20 

.8600 

.0960 

.89 

.0040 

10 

.0868 

.0176 

3.98 

.3460 

.0020 

.16 

.0010 

11 

.0162 

.0212 

8.08 

.4300 

.0014 

.82 

.0120 

21 

.0329 

.0184 

3.46 

.4460 

.0092 

.28 

6.6 

.0042 

13 

point  where  It  dUcharges  into  Bannleler  Brook. 

was  prepared  by  the  removal  of  all  the  soil  and  sub-soil.  Some  of 
the  beds  in  which  the  finest  material  is  found  are  underdrained,  the 
anderdrains  discharging  into  the  Quaboag  River,  but  most  of  the 
beds  are  composed  of  such  coarse  material  that  no  underdrains  were 
considered  necessary. 

A  further  description  of  these  works,. together  with  analyses  of 
sewage  and  effluent,  will  be  given  in  a  subsequent  report. 


FOOD  AND  DRUG  INSPECTION. 


[5»] 


FOOD  AND  DRUG  INSPECTION. 


The  work  of  food  and  drug  inspection  performed  by  the  State 
Board  of  Health  is  conducted  under  the  provisions  of  an  act  of  1882, 
with  subsequent  amendments,  authorizing  the  Board  to  expend  an- 
nually a  sum  not  exceeding  $11,500  for  the  purpose  of  enforcing  the 
laws  relating  to  adulteration,  it  being  also  provided  that  three-fifths 
of  this  sum  shall  be  expended  in  enforcing  the  laws  relating  to  milk 
and  milk  products. 

The  operations  of  the  Board,  under  the  provisions  of  this  act,  for 
the  year  ending  Sept.  30,  1897,  are  detailed  in  the  following  report. 

The  following  persons  comprised  the  force  employed  by  the  Board 
during  the  year :  — 

Dr.  Charles  P.  Worcester, Analyst. 

Prof.  Charles  A.  Goessmann, Analyst, 

Mr.  Albert  E.  Leach, Assistant  Analyst, 

John  H.  Terry, Inspector, 

John  F.  McCaffrey, Inspector, 

Horace  F.  Davis,     .        .        .        .        .        .        .        .  Inspector. 

Thomas  O.  Allen, Inspector. 

The  whole  number  of  samples  of  food  and  drugs  (including  milk) 
examined  during  the  year  was  10,680,  or  2,353  more  than  the  num- 
ber examined  in  the  year  ending  Sept.  30,  1896,  and  4,374  more 
than  the  average  annual  number  examined  in  the  ten  years  from 
Sept.  30,  1886,  to  Sept.  30,  1896. 

The  whole  number  examined  since  the  beginning  of  operations  in 
this  department  in  1883  was  86,793. 
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The  following  summary  embraces  the  work  done  daring  the 
year :  — 

Number  of  samples  of  milk  examined, 6,046 

Number  of  samples  above  standard, 4,150 

Number  of  samples  below  standard, 1,896 

Percentage  of  adulteration  or  deficiency, 31.3 

Number  of  samples  of  other  kinds  of  food  (not  milk),  .        .        .  3,944 

Number  of  samples  above  standard, 3»4S8 

Number  of  samples  below  standard, 506 

Percentage  of  adulteration, 12.8 

Number  of  samples  of  drugs  examined, 690 

Number  of  samples  of  good  quality, 442 

Number  of  samples  adulterated,  as  defined  by  tibe  statutes,  .        .  248 

Percentage  of  adulteration, 35.9 

Total  number  of  samples  of  food  and  drugs  examined,        .        .  10,680 

Total  number  found  to  be  of  good  quality, 8,080 

Total  number  not  conforming  to  the  statutes,        ....  2,650 

Percentage  of  adulteration, 24.8 

It  should  not  be  inferred  from  an  examination  of  these  figures  and 
those  which  are  presented  in  the  following  tables  that  they  represent 
the  actual  condition  of  the  food  supply  of  Massachusetts  with  refer- 
ence to  adulteration.  As  was  stated  in  the  last  report  of  the  Board, 
the  experience  of  the  Board  enables  it,  first,  to  exercise  a  careful 
selection  of  such  articles,  mainly,  as  are  liable  to  adulteration ; 
secondly,  to  obtain  such  articles  in  those  seasons  of  the  year  when 
their  adulteration  is  most  common ;  and  third,  to  pay  special  atten- 
tion to  new  forms  of  adulteration  which  are  constantly  appearing  as 
fast  as  the  fraud  and  ingenuity  of  the  professional  adulterator  present 
them  to  the  public. 

The  following  table  presents  a  summary  of  the  work  done  during 
the  entire  period,  from  the  beginning  of  operations  under  the  food 
and  drug  acts  in  1883  to  the  close  of  the  year  ending  Sept.  30, 
1897:  — 
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From  the  foregoing  tihle  it  appears  that  86,793  efloiples  of  food 
and  drugs  have  been  cotlected  by  the  inspectors  of  the  Board  and 
submitted  to  the  analysts  for  exaraination  daring  the  fifteen  years 
in  which  the  statutes  providing  for  thia  work  have  been  in  opera- 
tion. The  total  cost  of  the  work  has  been  $139,524.67,  Enough 
has  already  been  said  in  previous  reports  to  show  that  many  times 
this  sum  have  undoubtedly  been  saved  to  the  consumers  throughout 
the  State. 

f  The  cost  of  collection  and  analysis  per  sample  has  also  been  re- 
duced one^half.  This  expense  in  1883  amounted  to  $2,26  per  sam- 
ple, but  this  amount  has  been  reduced  to  1.13  in  1897,  a  sum  much 
less  than  that  of  any  preceding  year.     Fart  of  this  saving  is  due  to 

Ehe  concentration  of  the  greater  part  of  the  work  of  analysis  under 
iue  bead  at  the  State  House  laboratory. 
In  that  portion  of  the  analyst's  report  which  relates  to  food  in- 
pection  may  be  found  a  discussion  of  the  subject  of  preservatives 
used  in  milk,  and  the  methods  of  detecting  them,  especially  with  ref- 
erence to  the  use  of  formalin.  The  examination  of  ditferent  brands 
of  condensed  milk  and  evaporated  cream  presented  in  the  last  repoit 
lias  been  continued,  and  the  results  are  given  in  this  report. 

A  statement  is  also  made  of  the  results  of  an  examination  of 
wrappers  composed  of  tin  and  lead  foil  used  for  containing  articles 
of  food,  and  stoppers  of  bottles  used  for  containing  beverages.  In 
some  countries  the  general  laws  relating  to  food  inspection  contain 
provisions  for  the  inspection  of  all  articles  used  in  the  preparation 
T  wrapping  of  food,  such  as  culinary  utensils,  tin  and  lead  foil 
rappers,  stoppers,  beer  faucets,  etc. 

An  examination  w^as  made  during  the  year  of  jellies,  preserves, 
Jams,  etc.,  with  reference  to  their  composition ;  and,  while  injurious 
lubstances  were  not  found  in  them,  it  was  fount!  on  examination 
that  many  of  the  fruit  jellies  were  merely  cheap  imitations  or  sub- 
stitutes for  the  articles  indicated  upon  their  labels. 

Drugs* 

The  number  of  samples  of  drugs  examined  during  the  year  (690) 
^was  largrer  than  that  of  any  vear  since  1888. 

The  principal  articles  found  to  be  adulterated  or  below  the  standard 
strength  were  distilled  water,  subnitrate  of  bismuth,  calx  chlorata, 
,cit!'ate  of  iron  and  quinine,  powdered  opium,  compound  spirits  of 
^ther,  whiskey,  lemon  juice,  tincture  of  opium,  white  oiad  ted  ^v^vi.. 
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^^^^                                             Notices.                                          ^H 

^^P        The  following  lists  present  the  names  of  the  cities  and  towQi^H 

which  notices  were  issued  relating  to  the  adulteration  of  different   ' 

kinds  of  food  and  drugs:  — 

Cities  and  Towm  to  which  Notices  loere  $efUt  on  AccoutU  of  AduUeruUd  MUt 

Beverly 2 

Newton "     1 

Boston,    . 

4 

NorLhborough, 

4 

Brockton, 

7 

Provincetoi^Ti, 

1 

Brookline, 

5 

Quincy,  . 

6 

Cambridge, 

4 

Revere,   . 

0 

Charlton, 

1 

Salem,     . 

3 

Chelsea, . 

7 

Salisbiirv  Beach, 

I 

Dedhain, 

4 

Somerville, 

8 

ETerelt,  . 

Q 

Sprinj^  field,     . 

« 

Fall  Kiver, 

14 

Stone  nam. 

I 

Fitch  burg; 

3 

Stoughton, 

i 

G  lone  ester. 

4 

Taunton, 

J 

Haverhill, 

2 

Waltham, 

.         ,                     6      1 

Hull 

II 

Watertown,     . 

^      1 

Hyde  Park, 

7 

West  borough, 

I     1 

Lawrence. 

1 

Wliitnian, 

^     1 

Maiden,  . 

14 

Winehester,    * 

4     1 

MarlbDrou|;:h, 

1 

Wintbropj 

'     1 

Medford, 

4 

Wobum, 

*    1 

Miltbni,  . 

2 

Worcester, 

«     1 

Natick,    , 

3 

J 

Kew  Bedford, 

1 

Total 170    1 

Newbui^^port, 

1 

OUies  ufid  Town»  to  which  Notices  were  sent  on  Account  of  AduUeraled  Arikkttf    1 

Food  other  than  Milk,                                                  1 

Boston, 30 

Plymouth, I    \ 

Brock  toii. 

1 

Quincy,  , 

t 

>    1 

Cambridge, 

H 

Revere,  . 

1    1 

Chelsea, 

3 

Salem,    . 

,        , 

1    1 

Everett, . 

2 

Somerville,    . 

J    1 

Fall  River, 

8 

South  bridge,  . 
Spring  fields    , 
Stoncham, 

1     1 

Hudson, 

1 

I  1 

Hull,      . 

1 

t  1 

Lawrence, 

3 

Taunton, 

'  1 

Maiden, . 

2 

Wellesley, 
We^tfleld,       , 

.    1 1 

Med  foul. 

2 

.    .    .    1  1 

New  Bedford 

7 

Worcester,     . 

.    .    .    «  1 

North  Adaox§ 

,      11 

Nortliamptou 

3 

Total.     -       .                       .    104 

Fiihuer 1 

J 
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Cities  and  Towns  to  which  Notices  were  sent  on  Account  of  Adulterated  Drugs, 


Boston, 11 

Cambridge, 1 

Dedham, 1 

Fitchburg, 1 

Gloucester, 1 

Hyde  Park 1 

Mllford 1 


North  Adams,        ....  1 

Stoneham, 1 

Stoughton, 1 

Taunton, 1 

Total.      .....  21 


Pbosecutions. 

In  the  reports  of  each  of  the  last  five  years  a  condensed  summary 
^was  presented,  showing  the  number  of  prosecutions  conducted  in 
«ach  year  since  the  beginning  of  work  under  the  food  and  drugs  acts. 
Ihe  following  table  presents  the  same  figures,  with  the  addition  of 
*those  for  the  year  ending  Sept.  30,  1897  :  — 


Number  oj  Complaints  enterea 

I  in  Couri 

Food 

T«A1. 

(not  Including 
MUk). 

Drags. 

MUk. 

ToUL 

ConTlaCkmt. 

FInei 
Imposed. 

1883, 

, 

5 

4 

9 

8 

_j 

1884, 

2 

1 

46 

48 

44 

— "• 

1885,* 

60 

1 

68 

119 

103 

-"• 

1886,t      . 

10 

- 

10 

20 

19 

-;: 

1887, 

30 

- 

34 

64 

60 

-"• 

1888, 

22 

. 

43 

66 

61 

$2,042  00 

1889, 

74 

- 

66 

140 

124 

8389  00 

1890, 

78 

. 

24 

102 

96 

3,919  00 

1891, 

96 

5 

49 

160 

186 

2,668  00 

1892, 

52 

12 

72 

136 

123 

3,661  70 

1893, 

26 

3 

67 

96 

92 

2,476  00 

1894, 

14 

. 

76 

90 

77 

2,626  00 

1895, 

13 

11 

68 

92 

86 

2,895  80 

1896, 

7 

. 

68 

75 

74 

2,812  20 

1897, 

18 

1 

61 

66 

64 

2,756  60 

Total 

8, 

487 

89 

746 

1,271 

1,166 

$29,744  80 

•  To  May  1, 1886.  f  Four  months  only.  %  No  record  kept. 

Ratio  of  convictions  to  complaints,  91.7  per  cent. 

Note. — All  complaints  entered  before  May  1, 1886,  were  under  the  direction 
of  the  Board  of  Health,  Lunacy  and  Charity,  and  all  after  that  date  were  under 
the  direction  of  the  State  Board  of  Health. 
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The  following  report  was  presented  to  the  Legislature  id  Jftnoarj^ 
1898t  in  compliance  with  the  jjrovisioii8  of  the  statutes ;  — 

Office  of  tbb  8tatb  Boasld  or  HA4i.Tir* 

STATB  UOVSB,  BCNIT03f«  Jaii.  I,  1^. 

To  the  Honorable  Sejiate  and  Bouse  of  Repress! ninih^s  of  tlie  Conim<mw€<M  vf 
Mfissachusctts  in  Ocntral  Court  assembled. 

The  following  summary  is  made  in  compliance  with  the  proviaiom* 
of  chapter  28^>,  section  2,  of  the  Acts  of  1884,  requiring  the  State 
Board  of  Health  to  **  report  annually  to  the  Legislature  the  number 
of  prosecutions  made  under  chapter  263  of  the  Acts  of  1882,  and  id 
itemized  account  of  alt  money  expended  in  carrying  out  the  profi- 
sions  thereof*" 

The  whole  number  of  prosecutions  made  by  authority  of  the  Board 
against  offenders,  under  the  provisions  of  the  food  and  drag  acts, 
for  the  year  ending  Sept.  30,  1897,  was  65. 

The  cities  and  towns  in  which  the  articles  were  sold,  and  in  re- 
spect to  which  complaints  were  entered  in  court,  the  character  of 
the  articles  found  to  be  adulterated,  or  fraudulently  sold,  the  dates 
of  the  trials  and  their  results,  are  presented  in  the  following  table:  — 

Milk  and  Milk  Products, 


For  Frauduknt  Sales  of  MUk, 

PLACl.                                                                                            DATB. 

Rnctr. 

In  Fall  River Oct.      28,1896, 

*    Coniietad* 

Fall  Kiver, . 

Oct      28.  1896, 

u 

Fall  River, » 

Nov.     13, 1896, 

. 

Fall  River, . 

Dec.       4,  1896, 

. 

Fall  River, . 

July     U,  1H97, 

Fall  River,. 

July      14,  1897, 

HftverliilU* 

Aug.     30,  1897, 

. 

Haverhill/ 

Aug.     30,  1807, 

u 

Maiden, 

Mareh  12,  1897, 

tt 

Maiden, 

March  25,  1897, 

* 

Maiden, 

Mart^h  25,  1897, 

, 

Maiden. 

April      2,  1897, 

. 

Maiden, 

April      2,  1807, 

»• 

Maiden, 

April    17,  1897, 

- 

Brockton, 

May       4,  1897, 

, 

Broekton, 

May       4,  1897, 

. 

Salem, 

C)ot.       13,  1896. 

. 

Salem, 

Oct.       13,  1896, 

«4 

Won^esler, 

Dec.      15,  1896, 

II 

*  Tbu9  two  complaints  were  made  ngninst  one  person,  one  being  for  s4le  of  rnHli  not  of 
iUndard  quality  and  ibe  olUct  lot  m.\«  ot  m\\V.cQTi>AVQ\\v%^Vsd^%^c^itter. 
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For  Fraudulent  Sales  of  Milk—  Co 

ncluc 

led. 

K.                                                                                               DATB.                                                                         BStULT 

bham,   ....        March  23, 1897,        .        .        .     Convicted. 

bridge, 

Sept.    30,1897, 

it 

icy, 

May     28, 1897, 

it 

icy, 

Sept.    21,1897, 

it 

;riy,      . 

Oct.      24, 1896, 

it 

^*rly,     .        . 

Jan.       7,  1897, 

it 

blehead. 

Oct.      14,  1896, 

«t 

blehead, 

Oct.      14, 1896, 

ti 

blehead, 

Oct.      14,  1896, 

»t 

blehead. 

Oct.      15, 1896, 

ti 

icer,     . 

Dec.     19,  1896, 

it 

icer,     . 

May     14, 1897, 

" 

bom,    . 

March  13, 1897, 

it 

•bom,   . 

July     10, 1897, 

•t 

•bom,   . 

Sept.    22,1897, 

it 

Iham,  . 

Oct.        2,  1896, 

cc 

m. 

Oct.      20,  1896, 

»« 

nzey,    . 

Dec.       4,  1896, 

.    Discharged. 

thorough, 

Nov.     11, 1896, 

Convicted. 

:efield, . 

Dec.       2, 1896, 

ti 

sfield,   . 

Feb.      12, 1897, 

it 

hborough, 

March  25, 1897. 

it 

isle. 

March  81, 1897, 

ct 

Braintree, 

April    26,1897, 

ct 

•e, 

April    27,1897, 

CI 

a,. 

April    27,1897, 

(t 

hfield,  . 

May     27. 1897, 

it 

cport,    . 

May     24, 1897. 

it 

'eham,  . 

Sept.      2, 1897, 

»c 

Oleomargarine, 

jriy,      ....        March  11, 1897,        .        .        .    Convicted. 

rence,  .                .        .        Aug.    28,1897,        ... 

rence,  ....        Aug.    28,  1897,        .        .      / .            " 

)tal,       . 

. 



*  • 
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For  Fraudulent  Sale  of  Other  Articles  op  Food. 
Honey, 


on, 

Dec.     29,1896, 
Coffee. 

.    Convicted. 

on, 

May     12.1897, 

.    Convicted 

on, 

June     24.1897, 

«• 

rence,  . 

Aug.     28,1897, 

M 

ien, 

Sept.      2,1897, 

U 

River, . 

July     30,1897, 

«                     «* 

550 


STATE  BOAED  OF  HEALTH* 


[Pab, 


Molaiies. 

Placr.  D4T«  IU*rtT. 

In  Fall  River Oct      16,1896,        .        .         ,    Condcted. 

Gloucester,  .        .        .        May     28,  1897,        ... 

Boston,       .        .        .        ,        June     15, 1897, 

Allspice, 
In  Maiden Sept      2,  1897,        .        .        .    ConTicted. 

CasHa, 
In  Boston,       .        ,        .        ,        Sept     16,  1897,        .        •        *     Conncted. 

Musktrd. 
Tn  LawTence,  .       ,        •        ,        Aug.     21, 1897,        .       .        »    CoovieKd. 

Maple  Syrup, 
In  Boston,       .        ,        ,        ,        May     12,  1897,        ,        .        .    Convicted. 
Total, IS 

Dkugs. 

Lime  Juice. 
In  Lawrence,  ,        .        .        ,        Sept.    24,  1897,        •        .        .     Convicted. 

Sdmmart. 

Complaints  entered  in  court  under  the  acts  relating  to  the  inspection  o< 

railk  and  milk  products, M 

Other  articles  of  food,    .,.,,.,.,  14 

Drugs,      , ,1 

,  Total, fiS 

SUMMAKY, 

The  whole  number  of  complaiota  entered  by  the  State  Board  of 
Health  dariog  the  year  ending  Sept.  30,  1897,  in  the  courts  of  the 
Commonwealth^  against  paities  for  violation  of  the  statutes  relatiog 
to  food  and  drug  inspection,  was  65* 

In  64,  or  98.5  per  cent,,  of  these  the  parties  were  convicted. 
Otie  was  diacharged/ 

Of  the  whole  number,  51  were  for  the  violation  of  the  laws  rent- 
ing to  adulteration  of  milk  atid  milk  products,  and  of  this  number 
50  resulted  in  conviction.  The  greater  number  of  these  waa  fot 
violation  of  the  statute  providing  that  milk  offered  for  sale  shall  be 
of  good  standard  quality. 

In  7  of  the  foregoing  cases  the  complaints  were  for  sales  of  nulk 
containing  coloring  matter. 

The  case  of  drug  adulteration  named  in  the  foregoing  i 
was  a  flagrant  violation  ot  IW  \^v^  ^  mv4  ^^%  %a  follows ;  the 


I 


No,  34,]  FOOD  AND  DRUG  INSPECTION.  551 

called  for  at  the  time  of  sale  was  lime  juice^  but  the  preparation  fur- 
Didbed  by  the  druggist  cootaioed  no  lime  juioe,  but  a  substitute  coo* 
sisting  maioly  of  a  solution  of  muriatic  and  salicylic  acids»  and  was, 
therefore,  both  a  harmful  and  fraudulent  atJulteratioo.  It  was 
labelled  '*  Santiago  West  Indian  Lime  Juice,"  and  was  made  by  the 
druggist  who  offered  it  for  sale* 

The  attention  of  the  Legislature  is  again  respectfully  called  to  the 
provisions  of  chapter  425  of  the  Acts  of  1894,  which  debars  any 
private  citizen  from  maintaining  an  action  against  a  producer  for 
selling  adulterated  milk. 

Attention  is  also  respectfully  called  to  the  provisions  of  section  23 
of  chapter  397  of  the  Acts  of  1896,  by  which  the  people  are  now  de- 
prived of  the  legal  protection  against  the  harmful  action  of  poisonous 
patent  medicines  which  they  enjoyed  under  the  poison  act  of  1888. 

All  of  the  parties  against  whom  complaints  were  entered  for 
fraudulent  sales  of  other  kinds  of  food  were  convicted. 

The  articles  of  food  and  drugs  with  reference  to  which  these  com- 
plaints were  made  were  as  follows :  — 

Maple  syrup,  1  case  ;  molasses,  3  cases  ;*  oleomargarine,  3  cases ; 
coffee,  5  cases;  honey,  1  case;  allspice,  1  case;  cassia,  1  case; 
mustard,  1  case;  lime  juice,  I  case. 

The  following  statute,  aa  amended  in  189f>  (by  chapter  398  of  the 
Acts  of  that  year),  presents  the  standard  of  milk  in  Massachusetts 
at  the  date  of  publishing  this  report :  — 

[Acts  of  1896 »  Chaptbb  398,  Sbotion  2.] 

In  all  proaecntions  under  this  chapter,  if  the  milk  is  shown  upon  analysis 
to  contain  less  than  thirteen  per  cent,  of  milk  solids,  or  to  contftio  less  than 
nine  and  three-tenths  per  cent-  of  milk  solids,  exclusive  of  fat,  or  to  con- 
tain lees  than  three  and  eevea-teutbs  per  cent,  of  fat,  it  shall  be  deemed, 
for  the  purposes  of  this  act,  to  be  not  of  good  standard  quality,  except 
during  the  months  of  April,  May,  June,  July  and  Augost,  when  milk  con- 
taining less  than  twelve  per  cent,  of  milk  solids,  or  less  than  nine  per  cent. 
of  milk  solids,  exclusive  of  fat,  or  less  than  three  per  cent,  of  fat,  shall  be 
deemed  to  be  not  of  good  standard  quality* 

Four  complaints  were  made  during  the  year  under  the  provisions 
of  the  new  act  of  1897,  requiring  that  the  name  and  percentage  of 
each  ingredient  should  be  placed  upon  compound  articles  of  food. 
Conviction  resulted  in  each  case. 
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^  The  law  under  which  the  complaints  referred  to  in  the  foregoing 
paragraph  were  made  reads  as  follows  :  — 

[CuAPTEa  344.] 
An  Act  relaitte  to  the  adultkhation  of  food. 

Section  i*  No  person  shall  wlthlu  this  Commonwealth  manufacture  for 
aale,  offer  for  sale,  or  sell  any  article  of  food  which  ia  adulterated  wilhin 
the  meaning  of  this  act. 

Section  2.  The  term  ^^  food,"  as  used  herein,  ahall  include  all  articlei 
used  in  food  or  driuk  bj  man,  whether  simple,  mixed  or  com  pound. 

Section  3.  An  article  shall  be  deemed  to  be  adulterated  within  the 
meaoLUg  of  this  act  in  the  case  of  food:  —  1*  If  any  substance  or  sub- 
stances hare  been  mixed  with  it,  so  as  to  lower  or  depreciate  or  iDJuriouslj 
affect  its  quality,  strength  or  purity.  2.  If  any  inferior  or  cheaper  tub- 
stance  or  substances  have  been  sabslituted  wholly  or  in  part  for  it.  3*  I^'l 
any  valimble  or  necessary  cotistituents  or  ingredient  have  been  wholly  or 
iu  part  takeu  from  it.  4.  If  it  ia  in  imitation  of  or  is  sold  under  the  name 
of  another  article.  5.  If  it  consists  wholly  or  in  part  of  a  diseased,  de- 
composed, putrid,  tainted  or  rotteo  animal  or  vegetable  substance  or  arti- 
cle, whether  manufactured  or  not,  or,  in  the  case  of  milk,  if  it  is  produced 
from  a  diseased  animal.  6.  If  it  is  colored,  coated,  polished  or  powdered 
in  such  a  manner  as  to  conceal  its  damaged  or  inferior  condition,  or  if  by 
any  means  it  is  made  to  appear  better,  or  of  greater  value,  than  it  really  is« 
7.  If  it  contains  any  added  substance  or  ingredient  which  is  poisonons 
or  injurious  to  health  :  provided^  that  the  provisions  of  this  act  shall  not 
apply  to  mixtures  or  com  pounds  recognized  as  ordinary  articles  or  ingredi* 
ents  of  articles  of  food,  if  every  package  sold  or  offered  for  sale  is  dis- 
tinctly labelled  as  a  mixture  or  compound,  with  the  name  and  per  ceot.  of 
each  ingredient  therein,  and  if  such  mixtures  or  compounds  are  not  injun* 
ous  to  health. 

Section  4.  No  person  shall  offer  for  sale  any  canned  articles  of  food 
after  the  first  day  of  January  in  the  year  eighteen  hundred  and  ntne^* 
eight,  except  goods  packed  prior  to  the  passage  of  this  act,  unless  such 
articles  bear  a  mark  to  indicate  the  grade  or  quality  thereof,  together  with 
the  name  and  address  of  the  person,  firm  or  corporation  which  packed  the 
same,  or  of  the  dealer  who  sells  the  same. 

Section  5,  All  canned  articles  of  food  prepared  from  dried  prodocts 
which  have  been  soaked  before  canning  shall  be  plainly  marked  by  au  ad- 
hesive label,  having  on  its  face  the  word  **  soaked,**  in  letters  not  less  in 
size  than  two  line  pica,  of  legible  type  ;  and  all  cans,  jugs  and  other  pack- 
ages containing  maple  syrup  or  molasses  shall  be  platuly  marked  by  an 
adhesive  label,  having  on  its  face  the  name  and  address  of  the  person,  firm 
or  corporation  which  made  ot  pt^\)^t<id  \h^  «ame^  together  with  tlie 
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and  quality  of  the  ingredients  of  the  goods,  in  letters  of  the  size  and 
description  above-specified. 

Section  6.  Any  person,  firm  or  corporation  falsely  stamping  or  label- 
ling any  cans,  jars  or  other  packages,  containing  fruit,  or  food  of  any 
kind,  or  knowingly  permitting  such  false  stamping  or  labelling,  and  any 
person,  firm  or  corporation  violating  any  of  the  provisions  of  this  act,  shall 
be  deemed  guilty  of  a  misdemeanor,  and  shall  be  punished  by  a  fine  of  not 
less  than  ten  dollars  nor  more  than  one  hundred  dollars  in  the  case  of  ven- 
dors, and  in  the  case  of  manufacturers  and  those  falsely  or  fraudulently 
stamping  or  labelling  such  cans,  jars  or  other  packages,  by  a  fine  of  not 
less  than  one  hundred  dollars  nor  more  than  five  hundred  dollars. 

Section  7.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed. 

The  first  three  sections  of  the  foregoing  act  consist  mainly  in  a 
repetition  of  the  general  statute  of  1882  relating  to  food  and  drug 
inspection,  so  far  as  food  is  concerned,  with  a  few  changes,  none  of 
which  appear  to  be  important  except  the  following,  which  occurs  in 
the  last  clause  of  section  3. 

The  special  clause  following  No.  7,  section  3,  with  the  introduc- 
tory general  clause,  is  as  follows  :  — 

3.  An  article  shall  be  deemed  to  be  adulterated  within  the  meaning  of 
this  act  in  the  case  of  food :  —  ...  provided^  that  the  provisions  of  this 
act  shall  not  apply  to  mixtures  or  compounds  recognized  as  ordinary 
articles  or  ingredients  of  articles  of  food,  if  every  package  sold  or  offered 
for  sale  is  distinctly  labelled  as  a  mixture  or  compound,  tvith  the  name  and 
per  cent,  of  each  ingredient  therein^  and  if  such  mixtures  or  compounds  are 
not  injurious  to  health. 

Sections  4,  5  and  6  are  entirely  new  legislation. 

The  following  list  presents  the  total  solids  in  each  of  the  samples 
of  milk  upon  which  complaints  were  founded,  so  far  as  records  of 
the  same  were  kept :  — 


6.80 

10.19 

10.70 

11.20 

7.12 

10.19 

10.88 

11.23 

8.50 

10.42 

10.92 

11.26 

9.00 

10.48 

11.08 

11.88 

9.05 

10.53 

11.07 

11.48 

9.32 

10.63 

11.10 

11.60 

9.36 

10.64 

11.10 

11.62 

10.19 

10.^4 

11.18 

11.78 

10.19 
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The  total  number  of  samples  of  food  and  drugs  examined  durit 

the  year  was  as  follows  ;  — 


Milk,  .  ,  .  . 
Other  articles  of  food, 
Drugs 


6,104 
$,926 


Total, 10.720 

Total  expenses  of  collection,  examination  and  pro»ecution»    .        ,        f  12,07i?  ^ 
Average  expeiii*e  per  sample  coHected, 1  1.1 

Fines. 

The  amount  of  fines  paid  into  the  treasuries  of  counties,  cities 
and  towns  under  the  provisions  of  the  general  and  Hi>ecial  laws  rela- 
tive to  the  inspection  of  food  and  drugs  was  as  follows :  — 


Fines  paid  for  Violaiion  of  the  Food  and  Drug  Acis^  upon  Casta  etUeredfor  tke 

Tearejiding  SepL  30, 1897. 
Under  the   provisions    of  the  laws  relating  to  milk   and   milk 

proilucta.  .        .        , t2,( 

Under  the  provisions  of  the  laws  relating  to  other  artieles  of  food,  68^^ 

Under  the  provisioiis  of  the  laws  relating  to  drugs, .        .        ,        ,  80  00 


EXPENLilTUHRa 


lijoe  m 


Under  the  Provisions  of  the  Food  and  Drug  Ads  during  the  Tear  ending  SepL 

30, 1897, 


Foi  TUB  EiiroKcieiiciiT  (tf  tvc  ^Aimt 
KMLAnvQ  ro  roop  A.in»  Dbitv 


Rclaave  lo  Milk 
■nd  MUk  f  nteetft 


iMtattfvtvOli 
Klodi  of  Food  ■ 


Salaries  of  analyste,      ..»..« 

Salaries  of  inspectors 

Travelling  expenseB  and  purchase  of  samples,    . 

Apparatus  nnu  ehemlcals, 

Books, 

Index  cards, 

Express  charges 

Extra  services  tor  inspection,        *        .        .        , 

Sundry  small  supplies  (bottles,  towels,  case  for 

samples*  etc.), 


Tot:U. 


12,903  00 
2,500  00 
1,U5  00 

20  00 

/)  85 

174  00 

U  ID 


fl^SG  00 

1,550  00 

763  90 

356  40 

11  00 

12  45 
40  i 

7  00 


17,293  es     I  14,782  80 

7,293  63 


113,076  48* 


*  The  sppropHatton  for  food  And  drQg  fnspection  In  each  of  Uie  veart  1800  and  IW  i 
$ll,6(M}f  ana  the  expenJltureB  oadcr  this  appropriation  did  not  exceea  thai  amonnt  in  ell 
/car.    The  amount  specified  in  xht  t^jt^o\u^  ftUvtm^t^v  y^^Vl,^l^M\  w*i  Qipeoded  In  iIm  tiii 
manthM  ended  Sept.  30,  IS9T. 


REPORT  OF  THE  ANALYST. 
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REPORT  OF  THE  ANALYST. 


Dr.  S.  W.  Abbott,  Secretary  of  the  State  Board  of  Health. 

Dear  Sir  :  —  I  have  the  honor  to  present  my  report  of  the  analy- 
sis of  food  and  drugs  for  the  year  ending  Sept.  30,  1897. 

Milk. 

As  was  noted  in  the  preceding  report,  a  material  drop  occurred  in 
the  ratio  of  adulteration  of  milk  analyzed  during  the  year  ending 
Sept.  30,  1896.  This  apparent  improvement  in  quality  caused  the 
milk  of  that  year  to  appear,  in  the  ratio  of  adulteration,  to  be  15  per 
cent,  better  than  that  of  the  preceding  years.  This  was  due  to  the 
fact  that  the  legal  standard  for  the  total  solids  of  milk  was  lowered 
from  13  per  cent,  to  12  per  cent,  for  the  months  of  April  and  May. 
The  law  was  enacted  too  late  in  1896  to  include  the  month  of  April, 
so  that  this  year,  as  might  be  expected  with  12  per  cent,  as  a  stand- 
ard from  April  to  August  inclusive,  a  still  lower  ratio  of  adulteration 
is  shown  for  the  year,  viz.,  31.6  per  cent. 

Milk  Preservatives. 

During  the  hot  summer  months  a  systematic  inspection  of  all  the 
milk  samples  received  was  made  for  preservatives,  the  ash  of  each 
milk  being  examined  for  borucic  acid  and  sodium  carbonate,  while  a 
separate  portion  of  the  milk  sample  was  examined  for  formalin. 

Methods  employed /or  the  Detection  of  Preservatives. 

Formalin.  —  Our  chief  reliance  for  the  detection  of  formalin  has 
been  placed  on  the  fuchsine  test.  One  cubic  centimeter  of  the 
fuchsine  reagent  (1  gram  to  500  cubic  centimeters  decolorized  by 
sulphurous  acid)  is  added  to  ten  cubic  centimeters  of  milk.  The 
mixture  is  shaken  and  allowed  to  stand  five  minutes.     Two  cable 
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eenttmeters  of  hydrochlorfc  acid  (specific   gravity,   1.2)  are   then 
added,  when  the  preaence  of  formalin  is  iodioated  by  a  violet  color. 

By  the  foregoiDg  test  the  presence  of  formaldehyde  is  readily 
detected  in  the  streogth  of  1  part  to  20,000  of  the  milk.  This  test 
may  be  increased  io  delicacy  by  diatilUno;  the  milk  containing  forma- 
lin and  treating  with  a  drop  of  the  fuchsioe  reagent  the  first  portioa 
of  the  distillate ;  in  this  manner  1  part  of  formaldehyde  in  500,000 
of  milk  may  be  detected. 

At  the  aame  time  we  have  been  employing  tentatively  a  simpler 
method  of  testing  tor  formalin,  which  has  so  far  proved  reliable  and 
very  delicate.  Ten  cubic  centimeters  of  hydrochloric  acid  (specific 
gravity,  1.2)  are  added  to  an  equal  amount  of  milk  in  a  porcelain 
disbp  A  drop  of  ferric  chloride  solution  (reagent  strength)  is  added 
and  the  mixture  heated  to  just  below  the  boiling  point  with  vigorous 
stirring.  The  presence  of  formalin  is  indicated  by  a  violet  colora- 
tion varying  in  depth  with  the  amount  present*  By  this  test  1  part 
of  formaldehyde  in  500^000  parts  of  milk  is  readily  detected  before 
the  milk  sours  j  after  souring,  the  limit  of  delicacy  proves  to  be  about 
1  part  in  50,000, 

The  power  of  formalin  in  preserving  milk  is  roughly  shown  in  the 
following  table,  which  gives  the  result  of  experiments  made  in  the 
laboratory. 

Fresh  milk  of  known  purity  was  thoroughly  mixed  and  divided 
into  six  samples.  The  preservative  was  added  within  three  hours 
of  milking,  and  the  samples  were  kept  on  ice  during  the  period  of 
the  test. 
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•uonipaoo 

■■■il 
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+  X1IPPV 
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■^      wi      wi 

i 
1 

•noRipuoo 

li!i 

JXJIPPV 

.     .    ^    S    S    8 

«V         ^         ^         f-4 

1 
s 

•uowipaoo 

1  1  i  i  1  i 

9       0       >       ^       >       ^ 
O      O      OQ      OQ      OQ     CO 

JXIIPPV 

^    ^    ^    8    S    S 

1 

•oonipuoo 

CO      CD      00      QD      QQ      QD 

♦  iCilppV 

S    S    S    S    S    3 

e     e     e     e     e     e 

i 

•uonipnoo 

OQ      CD      QQ      CO      OQ      CO 

VXwpv 

S    S    S    8    S    S 

e     d     d     d     e     e 

wnoH  JO  J9qmnK 

8    8    2    SS    S    8 

1 

1 
P 

M 

1 

(1)  None, 

(5)  1  part  to  100.000 

(8)   1  part  to  60.000, 

(4)  1  part  to  20.000, 

(6)  1  part  to  10,000 

(0)  lpartto6,000, 

^ 

H 

a  a 


Is 

l§ 
II 

ri 

9   O 

I' 

n 

11 

ji 

I1 


3| 
s  s 

SB 

II 

Is 

6*< 


^P^HIMVHl^^^^H 

[         560                     STATE   BOARD  OF  HEALTH.         [Pub.  Doc.  f 

^^r        Boracio  Acid  and  Sodium  Carbonate.  —  The  ash  of  the  5  cubic 

W         centimeters  of  milk  used  for  the  detennioation  of  the  total  solids 

1          was  ID  each  case  examined  for  sodium  carbonate  and    for  boracie 

1          acid.     Two  drops  of  dilute  liydrochloric  acid  were  added  to  each  of 

I          the  platiuum  dishes  containing  a  milk  ash.     If  effervescence  occurred     , 

I          the  original  milk  was  further  examined    by  the  rosolic  acid   test.  M 

■          Effervescence  in  the  milk  ash  is  quite  perceptible  when  this  carbon-  1 

^L         ate  is  present  in  as  small  amount  as  ,05  per  cent.                                   1 

^^B         In  the  teat  for  boracie  acid  the  hydrochloric  solution  of  the  milk  ash 

^^^      was  diluted  with  about  2  cubic  centimeters  of  water.    This  solution  wia 

I          tested  for  boracie  acid  hy  the  ordinary  method,  with  turmeric  paper. 

I              The  customary  statistics  of  milk  adulteration  will  be  found  in  the 

1           following  tables :  —                                                                                 ^^H 
■                                                               Milk  from  Cities,                                             ^^B 

^^^K              entity. 

TotftI 

ifllllDptCA 

Collected. 

BtaDatit]. 

Below 
Staadafd. 

ivrCent, 

betow 
BUndard. 

Tnt*l 
Solid!  In 
Lowett 

Sample. 

Nmnbcr 
of 

SiLlllUSMd 

Samplea. 

KiRDtar 
or 

Oolond 
Samptoa. 

Boston,  . 

a6S 

231 

12T 

86.5 

10.86 

1 

- 

- 

firocktooi 

;        9T 

73 

24 

24.7 

9.0& 

1 

4 

- 

Ouabiidg«, 

'       4ia 

277 

141 

33.T 

10.24 

4 

- 

- 

OluLMft, . 

2T6 

107 

109 

39.0 

T.ftfl 

I 

- 

1 

BT«rett|  . 

100 

09 

41 

41.0 

9.86 

6 

- 

- 

Pall  RWer, 

21S 

160 

08 

81.2 

8.32 

- 

- 

- 

Fltfibbtirg,, 

TO 

62 

18 

m.i 

10.10 

I 

- 

- 

OioocMter^ 

im 

127 

35 

ai.6 

11,03 

- 

4 

2 

Umtetmi, 

09 

ei 

8 

11.6 

11.23 

- 

I 

- 

Lawt-tttice, 

M 

U 

se 

ao.o 

11.36 

2 

- 

- 

MaMea.  . 

230 

12a 

102 

44*8 

8.43 

I 

28 

- 

^^K        Marlborough, 

^ 

&e 

0 

0.8 

11.10 

'       1 

- 

- 

^^V       Medfort!. 

2T8 

1«S 

00 

S2.4 

11.00 

-        ' 

- 

- 

New  B^dtotd, 

T4 

63 

11 

14.8 

10.63 

- 

1 

- 

Newbarjpait, 

30 

35 

4 

10.3 

10.08 

- 

- 

- 

K#WtOD,  .         ,         * 

204 

13S 

09 

33.8 

10.00 

2     ; 

- 

- 

QnJjiey*  . 

100 

T6 

25 

2fi*0 

11.20 

-     ' 

- 

- 

e^m,   , 

103 

BO 

21 

i3.4 

lO.M 

- 

- 

w 

BomervlUe, 

m 

407 

190 

81.8 

9.40 

4 

. 

^ 

SpriDgHttd, 

16 

9 

7 

4S.1 

11.  ao 

1 

- 

-J 

TftuntOD, 

&T 

46 

12 

21.0 

U.li 

4 

- 

^ 

WaJLham, 

180 

100 

90 

44.4 

0.46 

3 

6 

B 

Woborn,        . 

IT 

62 

25 

32.4 

10.57 

- 

- 

S 

Woreetter,     , 

• 

Wi    \ 

(SO 

67 

49.2 

10.00 

- 

-H 

4,<»0V 

1     a,«n  \    \ym 

y   T^A  \    i.^i^  \    v»    I    »          1     ■ 

■- 

^m 
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MUkfrmt  Towns 

• 

Total 

Percent, 

below 
SUndard. 

ToUl 

Nomber 

Namber 

Number 

Towvf. 

Samples 
Collected. 

Above 
Standard. 

Below 
Standard. 

Solids  in 
Lowest 

of 
Skimmed 

of 
Colored 

of 

Sample. 

Samples. 

Samples. 

Samples. 

AbiDgloo, 

28 

10 

17.4 

11.14 

Arlington, 

10 

8 

70.0 

11.62 

. 

« 

« 

B«v0rly, . 

06 

61 

21.6 

10.70 

. 

. 

Brookllne, 

164 

128 

30.1 

10.72 

. 

. 

Canlon,  . 

80 

22 

28.8 

11.66 

. 

« 

Clinton,  . 

80 

28 

28.8 

11.62 

. 

. 

Dedham, 

110 

84 

23.6 

10.48 

. 

• 

Dudloy,  . 

4 

8 

26.0 

9.46 

. 

„ 

Saaton,   . 

10 

4 

60.0 

12.00 

. 

. 

Fnmingham, 

29 

21 

27.0 

12.86 

. 

« 

Oreenfleld, 

26 

26 

0.0 

12.20 

. 

. 

Hlngbam, 
Hopklnton, 

7 

7 

0.0 

18.00 

. 

« 

16 

18 

18.8 

12.20 

. 

. 

Hadson, . 

8 

2 

88.8 

10.08 

. 

« 

HoU, 

87 

28 

24.8 

11.80 

„ 

6 

Hyde  Park, 
Hiddleborong] 

124 

81 

84.7 

11.88 

. 

h.     . 

7 

6 

14.8 

11.60 

. 

. 

Hllford,  . 

76 

67 

11.8 

11.82 

• 

. 

4 

Kantneket,     . 

20 

20 

0.0 

12.00 

M 

. 

Katlek,   . 

M 

68 

27.6 

10.86 

« 

^ 

. 

ProTlncatown 

21 

20 

4.8 

11.18 

. 

. 

. 

Randolph, 

6 

6 

16.6 

12.84 

. 

« 

« 

Barere,   . 

64 

80 

44.4 

10.86 

• 

. 

. 

Boekland, 

7 

7 

0.0 

12.24 

« 

. 

. 

BaUabnry, 

18 

17 

6.6 

11.74 

. 

. 

. 

Bpanoer, 

14 

6 

67.1 

12.10 

1 

. 

« 

Btonaham, 

102. 

81 

20.6 

11.46 

4 

. 

« 

Stonghton, 

186 

111 

18.4 

11.04 

. 

« 

Swanzay, 

22 

6 

77.8 

10.62 

. 

mm 

. 

Wakefield. 

30 

26 

16.6 

10.66 

1 

. 

*^ 

Wareharo, 

22 

16 

27.8 

7.86 

. 

„ 

WatertowD, 

46 

87 

19.6 

10.20 

1 

« 

. 

Webeter, 

27 

21 

22.2 

12.40 

S 

. 

« 

Weat  borough, 

28 

21 

26.0 

9.80 

« 

« 

Wlneheater, 

76 

60 

21.0 

8.06 

. 

• 

. 

Wlnthrop, 

72 

47 

26 

84.7 

10.38 

- 

- 

- 

Totalii,     . 

• 

1,666 

1,180 

876 

24.1 

7.66 

19 

- 

0 

Milk  from  Suspected  Producers, 


Locality. 


Total 
Samples 
CoUected. 


Abore 
Standard. 


Below 
Standard. 


Percent 

below 
Standard. 


Total 
Solids  In 
Lowest 
Sample. 


Namber 

of 
Colored 
Samples. 


Barre, 
Bedford,     . 
Carttale,      . 
Charlton,    . 
Dedham,    . 
Framlngham,     . 
Freetown,  . 
Hardwlek, . 
HolUaton,  . 
If  ODtagne, . 
Keedhim,  . 
Kortbborongb,  . 
North  Brookfleld, 
Boehedale, . 
Bherbom,  • 
Bomenet,   . 
Bonthborotigh,  . 
Bpenoer,     . 
Walpola,    . 

Tolala, 


10 
26 
10 
86 
14 
18 
16 
18 

8 
18 
16 
12 
16 

8 
20 
16 
16 
10 
10 


274 


2 
8 

0 

18 

0 

7 

9 

0 

2 

0 

9 

6 

2 

0 

10 

14 

16 

0 

8 


8 
18 
10 
17 
14 

6 

7 
18 

1 
18 

6 

7 
14 

8 
10 

1 

0 
10 

2 


80.0 
69.2 

100.0 
48.6 

100.0 
46.1 
43.7 

100.0 
88.8 

100.0 
40.0 
68.8 
87.6 

100.0 
60.0 
6.6 
0.0 

100.0 
10.0 


10.19 

9.91 
10.19 

6.80 
11.73 
12.66 
12.20 

7.66 
12.10 

9.00 
10.83 
11.40 
10.70 

8.60 
10.68 
18.64 

llTlO 
12.70 


16 


100 


1« 


«^.l 


^.^ 


X^ 
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Analysis  of  Milk  of  Known  Purity. 

Ttane 

Since 

CaWing 

Breed. 

Rbiults  of  Avaltsis. 

AOB  OF  Cow. 

Specific 
Orarlty. 

Fat 

Sugar. 

Alba, 
mlsiolda. 

Ash. 

Total 
Solids. 

Wsttr. 

Tears. 

Months. 

84.  .       . 

6 

Holstein. 

1.028 

8.40 

4.50 

8.27 

0.55 

11.22 

88.78 

64,  .       . 

7 

tc 

1.029 

8.80 

4.10 

8.68 

0.50 

12.03 

87.97 

6.    .       . 

8 

ftt 

1.029 

8.80 

4.80 

4.44 

0.64 

12.68 

87.82 

6A.        . 

4 

•ft 

1.080 

8.20 

4.00 

8.44 

0.51 

11.15 

88.85 

4J.  .       . 

4 

tl 

1.028 

6.20 

8.00 

4.87 

0.65 

14.82 

85.18 

64,  .       . 

5 

ftt 

1.029 

2.60 

4.80 

8.02 

0.60 

10.52 

89.48 

64.  .       . 

11 

tl 

1.081 

3.80 

4.00 

4.07 

0.50 

12.37 

87.63 

llj.  .       . 

2 

ftt 

1.081 

8.40 

4.10 

8.69 

0.58 

11.77 

88.23 

6i,  .       . 

4 

tt 

1.031 

3.60 

4.00 

4.10 

0.56 

12.26 

87.74 

11,    .        . 

14 

ftt 

1.029 

2.70 

8.60 

8.46 

0.56 

10.22 

89.78 

8J,  .        . 

11 

tt 

1.033 

3.80 

4.40 

8.92 

0.68 

12.80 

87.20 

6J.  .        . 

7 

tt 

1.032 

4.20 

4.80 

4.80 

0.62 

18.42 

86.58 

6J,  .        . 

3 

tt 

1.030 

3.80 

4.40 

3.05 

0.68 

11.43 

88.57 

3i.  .        . 

6 

tt 

1.031 

8.20 

4.50 

8.40 

0.62 

11.72 

88.28 

24,  .        . 

- 

tt 

1.031 

4.70 

4.80 

8.89 

0.66 

13.55 

86.45 

2J.  .        . 

2 

tt 

1.031 

3.40 

4.40 

8.78 

0.67 

12.25 

87.75 

41,.        . 

4 

tt 

1.031 

3.40 

4.60 

4.16 

0.62 

12.78 

87.22 

94,.      . 

d 

(t 

1.030 

2.70 

4.00 

8.42 

0.42 

10.54 

89.46 

3A,       . 

4 

tl 

1.030 

3.00 

4.00 

8.78 

0.62 

11.35     88.65 

SrV         . 

9 

It 

1.033 

3.70 

4.00 

4.07 

0.70 

12.47     87.63 

The  average  total  solids  of  the  foregoing  samples  from  twenty 
Holstein  cows  was  12.07  per  cent. 
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QuaiUy  ofMUk  by  Months. 


ToUl 
Samples 
Collected. 


AborelS 
PerCenL 


Below  18 
Percent. 


Below  12 
Per  Cent. 


Ratio 
below  18 
Percent. 


Ratio 
below  13 
Per  Cent. 


October,     . 
NoTombor, 
December, 
January,    . 
Febmary,  . 
Mareh, 
April, 
May,  .       . 
Jane,  • 
July,  . 
August,      • 
September, 
Totala, 


580 
428 
488 
856 
470 
408 
552 
482 
510 
587 
524 
502 


814 
268 
246 
217 
252 
252 
242 
210 
238 
204 
186 
182 


216 
155 
102 
130 
227 
246 
810 
272 
281 
883 
888 
820 


48 
28 
26 
81 
50 
6T 
104 
57 
52 
64 
78 
68 


40.7 
86.6 
43.0 
38.0 
47.4 
40.8 
56.1 
56.4 
54.0 
62.0 
64.7 
63.7 


8.1 
6.6 
5.0 
8.7 
10.4 
11.0 
18.8 
11.8 
10.0 
11.0 
14.0 
12.3 


5,840 


2,811 


8,020 


658 


51.8 


11.2 


Summary  of  Milk  Statistics, 


ToUl 
Samples 
Collected. 

Abore 
Standard. 

Below 
Standard. 

Percent 

below 
Standard. 

Total 
Solids  m 
Lowest 
Sample. 

Knmber 

of 
Skimmed 
Samples. 

Kamber 

of 
Colored 
Samples. 

Number 
of 

Samples. 

Omee,        .       .       . 
Towne, 

4.006 

1.565 

274 

6 

2,607 

1,180 

100 

4 

1,808 

875 

166 

2 

82.6 
24.1 
60.2 
88.8 

7.56 
7.66 
6.80 
0.62 

86 

10 

80 
15 

5 
0 

Totola, 

5,840 

8,000 

1,850 

81.6 

6.80 

55 

54 

14 

Condensed  Milk. 
A  large  number  of  brands  of  condensed  milk  have  been  examined 
and  have  been  found,  almost  without  exception,  to  be  of  good 
quality.  Samples,  however,  of  so-called  evaporated  cream  are  fre- 
quently of  poor  quality.  Some  of  them  are  made  from  skim-milk, 
and  have  nothing  in  common  with  cream  except  their  consistency. 
Canned  condensed  milk  has  become  a  very  important  article  of  food 
in  our  cities,  particularly  in  the  poor  quarters,  and  it  is  gratifying 
to  find  that  as  usually  supplied  it  is  an  honest  article. 
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W                                                                     Condensed  Milk^. 

1 

^^^^^»^ 

i' 

1 

M 

1 

• 

i 

i 

i 

< 

1^. 

M 

m 

fit 

Pura  Pood, 

e8*7i> 

aa.so    so. 27 

38.43 

0.88 

10.70 

11.43 

I,T8 

6.67 

M 

Furo  Food, . 

73.0ft 

^.05 

39.11 

82.94 

13.09 

13.36 

13.00 

1.67 

4.11 

11 

BqII,     . 

74.26 

26.76 

S2.66 

41.00 

U.20 

8.49 

11.40 

l.l« 

4.88 

It 

Pttt#  Food, . 

M.oa 

«8.«7 

82.79 

38.34 

11.16 

9.19 

U.IO 

1.36 

4.T9 

U 

Neatle's  Swlaa,   , 

Tl.Tfl 

26.26 

ss.oo 

41.60 

11.17 

9.44 

10.  »0 

1.68 

4.10 

tf 

Holiieln*     • 

u.n 

25.88 

83.16 

40.97 

12.47 

7,60 

10,80 

3.36 

4.80     It      1 

BOB«,  . 

T6.W 

S4.88 

83.81 

42.81 

11.61 

8.71  1 

10.80 

1. 19 

4.U 

n 

^^H         Bftmpden, 

7«.3S 

86.66 

80.93 

42.42 

10.60 

8.98 

10.60 

1.87 

4.T9 

I! 

^^m           Ma^olln,    , 

7».« 

30.38 

28.67 

46.06 

10.80 

6.66 

10.60 

1.42 

6.71 

i» 

Tip  Top,     . 

7«.31 

28.79 

81.88 

44.63 

18.14 

8.64 

10.36 

1.66 

«^ 

ti 

ITampdei],   . 

T^.ia 

29.84 

31.83 

3S.23 

10.90 

9.00 

10.36 

1.66 

4.60 

17 

Ojifiapd&a,    . 

71.06 

28.64 

29.88 

41.18 

8.40 

9.4T 

10.36  j 

1.66 

4.98 

IT 

MalDe*i  FaTorUo 

Ti.a4 

38.60 

34.68 

38.70 

12.27 

10.40 

10^ 

1.88 

2.n 

II 

DefiiDCOt     > 

n.nA 

26.86 

83.44 

40.21 

14.30 

7.79 

9.00 

1.66 

8.91 

- 

MalDt, 

T1.2T 

28.73 

31.54 

80.73 

11.66 

8.60 

9.90 

1.60 

4.36 

U 

Q»n  BordflQ  Kmg 

te. 

8A.SS 

84.13 

39.68 

36.30 

11.17 

T.Ol 

9.90 

1.80 

4.41 

16 

GdM  SLedmh        • 

74.00 

25.10 

83.63 

42,27 

9.6T 

11.61 

9.90 

1.06 

8.«» 

n 

Cb«1l«iig«|  » 

11.27 

20.73 

80.44 

42.83 

13.40 

6.81 

9.90 

1,63 

4.B0 

u 

Rom.   .        .        . 

75.  W 

34.81 

83.13 

42.67 

12.90 

8.37 

9.90 

1.66     6.80 

u 

Clo?er, 

71.  S4 

38.10 

34.62 

37.33 

14.73 

8.82 

9.64 

1.73 

388 

6 

Quaker, 

70 .30 

29.70 

30.93 

30.37 

10.31  ; 

9.83 

9.42 

1.38 

4.98 

1 

Tip  Top,     . 

nAb 

24.86 

36.23 

30.92 

13.96 

8.91 

9.80 

1.76 

3.38 

u 

P«rfocl. 

74.31 

36,80 

30.66 

44.78 

lo.eo 

T.64 

9.30 

1.81 

4.27 

» 

Magnolia,    . 

72.16 

3T,76 

86.06 

87.30 

14.74 

9.S9 

9.30 

1.70 

8.a 

18 

Full  Weight, 

78*W 

33.46 

81.90 

44.68 

13.36 

0.84 

9.00 

1,30 

3.61 

- 

L«*clor, 

09.00 

31 .00 

27.74 

41.38 

9.80 

7.94 

9.00 

1.60 

4.46 

11 

Cballanfe,  . 

7«*«0 

23.10 

34.61 

42,30 

14.80 

9.33 

9.18 

1.60 

3.37 

16 

Fern,   . 

77.16 

22.86 

31.2B 

46.86 

12^1 

8.18 

9.00 

1.T3 

*.!» 

n 

Bwoet  Closer, 

73.16 

38.36 

34.79 

48.86 

T.78 

8.61 

9.00 

1.80 

6.38 

w 

Dlaiaoad  W., 

74  .«6 

26.06 

12.38 

41.67 

11.76 

9.98 

9.00 

1,16 

3.39 

» 

Milk  Maid.  * 

75.03 

34.07 

31.17 

48.38 

18.0T 

T.Of 

9.00 

1.48 

3.T3 

11 

Force  lain,    . 

70.16 

20.86 

80.38 

39.87 

T.aa 

11,66 

0.36 

f.f7 

4.U 

u 

HoliU'io,     . 

78.30 

26.84 

30.30 

48.06 

u.ia 

7.99 

9.00 

l.U 

4.33 

u 

Penoaot,      . 

70.d8 

29.03 

30.30 

40.69 

11.88 

7.43 

9.00 

t.08 

4.13 

u 

^H          Kiitgbt,        .        . 

n.43 

22.67 

83.43 

44.  QO 

12.64 

9.86 

9.00 

1.94 

3.a 

u 

^"           P.ti.y,         .        . 

n.oo ' 

33.00 

81.94 

45.06 

IL81 

9.81 

9.00 

i.n 

3.34 

u 

m   ^^  ^^^^^U 
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Condensed  Milks — Concluded. 


Braxd. 

t 

1 

9S 

1 

oo 

o 
e 

5 

1 

1 

•J 
2 

■g 

P 

Medal, 

74.72 

25.28 

27.06 

40.75 

10.20 

7.42 

8.86 

1.60 

4.82 

11 

ant.     . 

70.13 

20.87 

27.86 

42.75 

0.07 

7.74 

8.70 

1.87 

4.35 

10 

igan. 

71.65 

28.45 

21.00 

40.50 

5.80 

6.70 

8.70 

1.73 

0.11 

» 

lolia, 

72.00 

28.00 

31.06 

40.85 

12.04 

8.00 

8.40 

1.45 

3.38 

10 

elV; 

70.06 

20.05 

31.04 

88.41 

18.40 

8.20 

8.40 

1.55 

3.30 

n 

.  Smith, 

74.80 

25.70 

30.71 

88.60 

16.68 

10.04 

8.40 

1.73 

2.77 

10 

y.. 

73.00 

26.10 

30.60 

48.80 

0.57 

0.24 

8.40 

1.01 

8.57 

13 

)t  Clove 

r. 

78:21 

28.70 

27.05 

48.60 

7.00 

0.88 

8.40 

1.01 

4.00 

10 

tbrop, 

65.66 

84.45 

80.28 

85.27 

0.50 

10.74 

8.26 

1.60 

8.60 

- 

JO. 

78.20 

20.80 

83.47 

80.78 

14.00 

0.65 

8.28 

1.65 

8.06 

10 

1.  .       . 

74.87 

26.13 

28.02 

45.06 

0.85 

0.57 

8.10 

1.40 

0.81 

10 

Danla, 

70.48 

28.62 

80.04 

45.54 

11.40 

0.87 

7.08 

2.10 

6.26 

11 

cent. 

72.11 

27.80 

20.08 

48.48 

11.28 

7.70 

7.02 

1.78 

3.40 

11 

Of 

78.86 

20.06 

20.40 

40.05 

7.24 

0.28 

7.00 

1.08 

8.08 

11 

»y. 

eo.66 

80.36 

20.40 

48.10 

8.80 

0.20 

7.80 

1.40 

8.88 

12 

r%  • 

00.60 

30.60 

30.21 

80.20 

11.00 

8.44 

7.80 

2.37 

3.28 

23 

dard,    . 

70.60 

20.50 

20.20 

41.21 

11.65 

8.44 

7.80 

1.50 

3.87 

11 

Maid, 

70.46 

23.56 

35.05 

40.60 

14.00 

0.60 

7.80 

1.77 

2.64 

10 

7*  . 

00.80 

80.70 

30.10 

30.20 

11.10 

10.00 

7.35 

1.50 

8.06 

23 

!on, 

00.80 

30.70 

81.83 

37.47 

10.75 

0.34 

7.20 

1.54 

2.72 

10 

bor. 

67.70 

82.30 

30.14 

31.50 

15.00 

11.42 

0.00 

1.02 

8.14 

. 

Cent, 

78.63 

21.47 

82.48 

40.06 

13.02 

10.70 

0.00 

1.50 

2.88 

0 

iriean. 

71.87 

28.08 

80.04 

35.23 

10.03 

8.00 

0.00 

1.02 

1.86 

16 

ooakl.  . 

00.26 

80.76 

28.04 

40.81 

12.20 

0.20 

0.00 

1.46 

2.02 

11 

ooski. 

00.10 

80.00 

81.22 

37.88 

14.38 

0.10 

0.00 

1.05 

2.16 

10 

moot, 

08.05 

31.05 

28.57 

40.88 

12.28 

0.04 

5.70 

1.00 

2.32 

U 
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Evaporated  Cream, 


Brakd. 

1 

1 

1 

1 

t 

n 
p 

HlghUod,  .       . 

81.09 

68.01 

- 

10.74 

7.67 

0.66 

l.M 

4.20 

Highland.  .       .       . 

29.02 

T0.88 

- 

10.66 

7.10 

0.60 

1.80 

4.86 

Imperial,    . 

86.16 

64.86 

- 

11.17 

0.41 

0.60 

1.70 

8.66 

Imperial,   . 

86.46 

64.66 

- 

11.38 

0.44 

0.60 

1.67 

8.65 

Borden's  Pecrlesn, 

81.14 

68.86 

- 

11.66 

8.68 

9.00 

1.42 

8.7S 

Highland.  .       . 

80.7« 

69.24 

- 

0.86 

8.66 

8.10 

1.66 

8.38 

8t.  Oharies.       . 

29.91 

70.00 

- 

10.00 

8.26 

7.80 

1.67 

8.38 

St.  Charles. 

29.48 

70.67 

- 

10.00 

8.64 

7.80 

1.61 

8.38 

Superb,      .       . 

29.88 

70.62 

- 

0.86 

8.80 

7.28 

1.48 

3.16 

Borden's  PeerJeM. 

80.68 

60.42 

- 

11.06 

10.78 

6.64 

1.80 

2.64 

Superb.      .       .       . 

86.17 

64.88 

- 

18.20 

16.87 

4.20 

1.70 

1.29 

Boston  Condensed  MUk  Company, 

86.06 

68.04 

6.06 

16.20 

12.88 

Trace. 

2.02 

Traei. 

Butter, 

Of  420  samples  exatnined,  6  proved  to  be  oleomargarine.  As  in 
previous  years,  we  have  depended  upon  the  refractometer  to  indi- 
cate suspicious  samples,  whose  volatile  acids  are  then  determined. 

Cheese. 
The  96  samples  submitted  proved  to  be  all  of  good  quality. 

Lard. 
Of  33  samples  submitted,  3  proved  to  be  adulterated  with  tallow. 


Olive  Oil. 
Of  20  samples  submitted,  6  proved  to  be  adulterated  with  seed 


oil. 


Honey. 


Of  88  samples  examined,  28  were  adulterated  with  glucose  syrup. 
The  extent  of  the  aduMetuXVon  \w  oti^  c«a^  was  90  per  cent. 
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Molasses. 

Of  296  samples,  17  were  adulterated  with  glucose  syrup.  One 
sample  contained  over  60  per  cent,  of  the  adulterant. 

SrRUPS. 

Of  the  35  samples  examined,  25  were  adulterated  with  glucose 
syrup.  The  addition  of  this  adulterant  to  refiners'  syrups  appears 
to  be  a  favorite  means  of  thickening  their  consistency  and  at  the 
same  time  rendering  milder  their  naturally  strong  taste.  There  can 
be  no  objection  to  such  admixture  provided  the  article  is  properly 
labelled  as  a  compound. 

Maple  Sugar. 

Of  33  samples,  8  proved  to  be  wholly  or  in  part  crude  cane 
sugar. 

Maple  Syrup. 

Of  52  samples,  11  were  adulterated  with  glucose  syrup,  or  with 
sugar-house  drips. 

Ground  Spices. 

Allspice.  —  Of  137  samples,  8  were  adulterated.  The  usual  adul- 
terants were  found:  wheat,  ginger,  nut-shells,  peas  and  ground 
fiaiit  stones. 

Cassia.  —  Of  249  samples,  21  proved  adulterated  with  the  mate- 
rials usually  employed. 

Cayenne.  —  Of  68  samples,  16  were  adulterated.  The  ratio  of 
adulteration  shows  some  improvement  over  last  year. 

Cloves.  —  Of  320  samples,  39  were  adulterated. 

Oinger.  —  Of  243  samples,  30  were  adulterated. 

Mace.  —  Of  30  samples,  3  were  adulterated. 

Mustard.  —  Of  273  samples,  85  were  adulterated. 

Nutmeg.  —  Of  19  samples,  2  were  adulterated. 

Pepper.  —  Of  360  samples,  30  were  adulterated. 

Vinegar. 

The  percentage  of  adulteration  of  vinegar  is  about  as  large  as 
UBual.     Outside  the  city  of  Boston  little  or  no  care  a^^^t^  to  l^ 
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taken  by  the  grocers  to  supply  a  standard  article. 

The  law  demands  J 

that  cider  vioe^r  shall  contain  at  least  4.5  per  cent,  of  acetic  acid,  | 

and  at  least  2  per  cent,  of  vinegar  solids  on  evaporation. 

1 

The  following 

table  shows  what  a  large  percentage  of  samples  1 

failed  to  meet  these  requirements.     Those  below  the  standard 

are  in 

full-face  type. 

P 

1 

e-d 

o 

P 

^ 

o 

i 

^ 

^1 

t 

P 

1' 

1. 
p 

k 

J 

1 

•Jl 

o.fi 

4.00 

3.46 

4.70 

3.74 

4.57 

1.47 

4.50 

1J0 

4.88 

1.11 

0.13 

2.20 

4.05 

3.80 

4.n 

S.&S 

4.67 

i.to 

4.50 

0.88 

4.38 

8.86 

5.80 

3.16 

4.05 

4.28 

4.70 

2.06 

4.61 

1.36 

4.50 

S.76 

4.31 

8.98 

6.80 

3.10 

4.88 

K36 

4.76 

3.40 

4.65 

9.S8 

4«50 

3.66 

4.30 

3.81 

iM 

1.541  ; 

1   4,M 

i.sa 

4.75 

9.36 

4.05 

3.96 

4.60 

8.70 

4.17 

t.l8 

5.40 

J.OO 

1    4.02 

2.70 

4.T& 

2.96 

4.86 

1.84 

4.50 

3.00 

4.1Q 

1.18 

i.u 

ur 

4.Sf 

t.70 

4.T5 

3.43 

4.6A 

3.80 

4.50 

3.47 

4.00 

1,78 

t.so 

L56 

4.02 

2.60 

4.T& 

8.06 

4.04 

3.58 

4.50 

i.si 

4.00 

t.l8 

s.so 

1.96 

4.90 

1.H 

4.75 

0.41 

4.61 

1.98 

4.50 

9.63 

8.81 

8.81 

5.S0 

0.5t 

4.00 

2.90 

4.76 

3.83 

4.62 

3. 00 

4.50 

3.43 

8.16 

IM 

5.tr 

IJO 

4J0 

KBO 

4.T5 

6.10 

4.81 

1.37 

4.48 

1.88 

8.00 

f,U 

s.to 

LH    1 

4.00 

3.00 

4J5 

MO 

4.00 

0.38 

4.41 

1J7 

8.7t 

tM 

5. to 

KSt 

4.80 

2.78 

4.78 

1JI 

4.80 

t.70 

4.48 

f.88 

f.78 

tJ9 

5.20 

9.82 

4.86 

1.M 

4.78 

3.30 

4.60 

3.13 

4.47 

3.05 

9.64 

3.11 

&.20 

2.03 

4.ir 

LSI 

4.T8 

4.10 

4.60 

2.14 

4.46 

3.03 

8.83 

1.?5 

6.1T 

2.M 

4.86 

3.50 

4.70 

3.4B 

4.80 

1.40 

4.45 

1.68 

8.66 

t.l9 

6.16 

2.ie 

4.81 

1.66 

4.70 

1.43 

4.66 

,    3.76 

4.45 

0.38 

8.58 

t,ll 

b,U 

3.74 

4.83 

2.67 

4,T0 

3.54 

4.57 

1.T4 

4.48 

t.60 

8.86 

8.99 

6.15 

2.34 

4.63 

3.10 

4.T0 

3.A0 

4.57 

_* 

4.48 

3.96 

8.88 

1,41 

fiao 

2.82 

4.81 

Y>49 

4.70 

6.40 

4.57 

4.90 

4.41 

t.98 

8.» 

t,8ff 

6.10 

2.36 

4.82 

_• 

4.70 

0.48 

4.56 

3.N 

4.48 

f.t8 

8.tO 

t,eo 

&.10 

3.26 

4.82 

3.50 

4.70 

3.00 

A.U 

!    2.10 

4.43 

0.88 

8.38 

1.89 

s.tn 

1.15 

4.81 

0.15 

4.70 

i.ts 

4.55 

2.03 

4.40 

1.80 

8.18 

.• 

6.0« 

1,06 

4.80    , 

3.86    1 

4.70 

0.33 

4.55 

3.00 

4.86 

0.87 

8.06 

t.l9 

5.06 

1>3I 

4.80 

t.06 

4.61 

111 

4.54 

1.93 

4.16 

4.30 

t.n 

f.M 

B.06 

1J6 

4.80 

L7t 

4.08 

S.64 

4.54 

1.11 

4.87 

1.88 

t.40 

1.ft 

I.OO 

1,10 

4.50 

O.SI 

4.58 

1.68 

4.5f 

1.44 

4.85 

trOO 

i.io 

3.M 

iJ7 

1.54 

4.80 

i.ro 

4.58 

1.DS 

4.51 

1.41 

4.80 

8.81 

1 

*  Whlt«  wine. 

i 
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Tea. 

Of  103  samples,  3  proved  of  such  poor  quality  as  to  justify  the 
term  adulterated. 

Coffee. 

Nineteen  of  the  159  samples  examined  proved  to  be  adulterated. 

Several  coffee  substitutes  appear  to  have  established  a  consider- 
able demand  for  themselves  in  the  market.  A  sample  labelled 
"Entire  Wheat  Coffee  "was  found  to  contain  a  considerable  pro- 
portion of  peas.  **  Old  Grist-Mill  Entire  Wheat  Coffee  "  was  found 
to  contain,  besides  wheat,  peas  and  genuine  coffee.  It  is  set  forth 
on  the  label  to  be  **  a  perfect  hygienic  product,  containing  the  entire 
wheat  kernel  roasted  and  ground."  Nothing  is  said  of  its  other 
constituents,  and  this  omission  has  led  to  misunderstanding. 

Cocoa  (including  Chocolate  Preparations). 

Of  38  samples,  13  were  adulterated.  These  were  samples  of 
cocoa  which  are  frequently  found  ** prepared"  by  the  addition  of 
wheat,  corn,  rice  or  arrowroot  starch,  together  with  large  amounts 
of  sugar  and  occasionally  a  little  flavoring,  such  as  vanilla. 

Confectionery. 

Fifty-nine  samples  of  candy  were  examined,  and  were  found,  with- 
out exception,  to  be  composed  of  harmless  ingredients. 

Cream  of  Tartar. 

Of  407  samples,  10  proved  to  be  cream  of  tartar  substitutes 
wholly  or  in  part.  One  was  found  whose  acidity  was  one-sixth 
the  standard  strength,  and  which  consisted  of  the  phosphate  and 
sulphate  of  lime  with  alum  and  corn-starch. 

Miscellaneous. 

Of  198  samples  classed  under  this  head,  44  proved  to  be  adulter- 
ated. 

Under  this  head  are  included  9  samples  of  baking  powders, 
6  of  which  contained  alum. 
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A  sample  of  clam  juice  contained  0.25  grams  of  salicylic  acid  per 
450  cubic  centimeters. 

Samples  of  pickles  proved  to  be  in  no  case  artificially  colored, 

*' Vanilla  crystals"  proved  to  be  composed  of  granulated  sugar 
flavored  with  coumariu. 

A  vanilla  extract  consisted  of  an  alcoholic  solution  of  sugar 
colored  with  caramel  and  flavored  with  coumarin, 

A  sample  of  **  Egg  food  "  consisted  chiefly  of  corn-starch. 

The  tin  foils  used  as  food  wrappers,  and  other  tin  and  lead  alloys 
which  are  used  as  parts  of  vessels  containing  foods  or  drinks,  have 
been  investigated  to  determine  their  percentage  of  lead. 

The  following  table  shows  the  character  of  the  sample  and  the 
percentage  of  lead  found  in  the  wrapping  foil:  — 

English  arrovsrroot 89.00 

Meadow  sweet  cheese, .        ....••..  85.50 

GFe(fD  Mountain  cheese, .         .  46.90 

Cream  cheese  (star  brand),         .......  2.80 

French  sausage,    . .  2,10 

Chocolate  Menier 0.87 

Chocolate  cakes, 0.80 

Fleischman'a  yeast  cakes 0.80 

Saratoga  cheese. 0.70 

Lemon  wrappers,  ....*....  0*20 

Chocolate  cream  wrappers, Ttaoei 


The  brilliantly  colored  French  **  Haricots  Verts"  are  usually  m 
in  a  wide-mouthed  bottle  which  is  closed  by  a  dibk  of  very  soft 
metfil.  This  motaliic  cap,  which  comes  in  direct  contact  with  the 
liquid  contents  of  the  bottle,  was  found  to  contain  93i^  per  cent,  of 
lead.  Of  the  various  kinds  of  bottle  in  which  are  sold  cheap  car- 
bonated drinks,  known  as  **  pop,"  one  style  was  found  having  a 
stopper  consisting  of  a  metallic  button  surrounded  by  a  rubber  ring. 
The  metsLllic  button  was  found  to  consist  of  tin  and  lead  in  varying 
proportions.  Inasmuch  as  the  enclosed  liquor  usually  was  foonil 
to  be  quite  acid  in  reaction,  the  danger  of  prolonged  contact  witll 
the  metallic  stopper  is  evident. 

The  following  table  gives  the  percentage  of  lead  found  in  th» 
stoppers  of  this  character,  together  with  the  amount  of  lead  con- 
taiDcd  in  the  liquor:  — 
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Chakactis  op 
Samplb. 


Brmnd  Blown  In  Bottle. 


Percentage 

of  Lead 
In  Stopper. 


Amoant  of 
Lead  In  Vnn- 
tents.  In  MU- 
ligrammee. 


Blood  Orang«, 


Birch  Beer, 
Ologer,  . 


Strawberry,  , 
Baraaparilla,  . 
Lemon,  . 


Strawberry, 


Baraaparilla,  . 


William  Ryan,  221  Third  Street,  B.W^  Waahington,  D.O., 
O'Connell  Broi 


Sawyer,  Batchelder  &  Co.,  Lowell,  Maai 

John  H.  Boalger,  North  Adama,  Maaa.  (regiatered),      .       • 
Qlendale  Spring  Company,  Everett,  Maas.  (registered), 

B.  B.  Winn  ft  Son, .       .       . 

C.  B.  W.  B.  Company,  Boaton,  liaaa., 

C.  H. Cutter,  Lexington,  liaaa.  (registered),     .       .       .       . 

Wm.  F.  Collins,  South  Framingham,  Maas 

lit.  Waahington  Cold  Spring  Ifannfaetnrlng  Company,  18 

Broad  Street,  Boston.  Maaa. 
Fairbanks  &  Snyder,  Boaton,  Maas.  (this  bottle  not  to  be  sold), 

J.  J.  Blackford,  Lynn,  Mass., 

C.  B.  W.  S.  Company,  Boston,  Maaa., 

F.  P.  Cumminga,  Bottler,  Pocohontaa,  Va.,      .       •       •       • 

B.  P.,  Balem,  Masa^ 

B.  P.,  Salem,  Mass., 


William  J.  Reineek,  Albany,  N.Y 

Henry  Hanssling,  Newark  (registered),  (this  bottle  not  to  be 

sold). 
C.  B.  W.  S.  Company,  Boaton,  Mass., 


T.  B.  Barnea,  Plymouth,  Pa.,     . 

C.  Hoffmann  &  Co.,  Lake  View,  111., . 

Crystal  Spring  Soda  Worka,  Meriden,  Conn., 


John  T.  Driscoll  8t  Co.,  Boston,  Maaa.,  .... 
Chas.  Malatesta,  65  Bndioott  Street,  Boston  (regiatered), 
Chas.  MalatesU,  65  Bndlcott  Street,  Boston  (regiatered), 
Mt.  Washington  Cold  Spring  Mannfaotnring  Company, . 


60.7 
60.8 
60.8 
40.« 
85.0 
82.2 
11.0 
10.8 
10.0 
0.8 
0.6 
8.8 
8.6 
7.6 
7.6 
7.2 
7.1 
8.7 
6.7 
6.6 
6.8 
6.8 
4.0 
4.6 
4.2 
4.1 
8.8 
3.6 


0.81 
1.06 
0.46 
0.01 
Large  trace. 
0.40 
0.30 
0.17 
0.07 
0.30 
0.06 
0.20 
0.10 
0.27 
0.02 
0.20 
0.46 
0.27 
0.06 
0.80 
0.16 
0.16 
0.26 
0.20 
0.20 
0.35 
0.10 
0.17 


*  Character  of  sample  not  specified. 


Besides  the  above  tabulated  samjilesy  20  were  found  containiDg  less 
than  3  per  cent,  of  lead.  While  the  amount  of  lead  found  in  the 
contents  of  the  bottles  was  in  no  case  very  large,  it  is  enough  to 
condemn  the  use  of  lead  in  the  manufacture  of  such  stoppers.  That 
the  amounts  of  lead  found  in  the  contents  of  the  bottles  vary  quite 
irrespective  of  the  percentage  of  lead  in  their  stoppers  may  be 
ascribed  to  various  causes,  such  as  the  difference  in  the  acidity  of 
one  and  another  liquor,  and  the  length  of  time  that  the  liquor  has 


been  in  contact  with  the  stopper.  Furthermore,  the  more  sol  able 
metal  of  a  double  alloy  is  attacked  by  an  acid  with  an  energy  which 
i?  oot  proportional  to  the  percentage  of  that  metal  in  the  alloy. 

Many  samples  of  the  cheap  jellies  have  been  examined.  As  13 
well  known,  a  ten-cent  tumbler  of  so-called  currant  jelly  may  contain 
no  currant  whatsoever.  It  18  a  cheap  substitute,  made  of  apple 
extract,  corn  syrup,  cane  sugar,  with  a  little  additional  acid,  sach 
as  sulphuric,  and  sometimes  artificial  color,  usually  anilin,  and  also 
a  little  artificial  tlavoring  which  bears  only  an  imaginary  resemblance 
to  the  genuine  currant  flavor.  The  apple  extract  is  obtained  by 
boiling  the  parings  and  cores  of  apples,  which  would  otherwise  be 
refuse  products  of  canning  establishments.  There  can  hardly  be  any 
objection  to  the  sale  of  such  articles  on  the  Score  of  unwholesome- 
ness,  and  it  seems  a  legitimate  use  to  make  of  refuse  and  cheap 
materials.  As  will  be  seen  in  the  following  table,  several  manufact- 
urers have  complied  with  the  statute  requiring  that  such  goodft 
should  be  marked  '*  compound,*'  and  that  the  percentages  of  the 
constituent  ingredients  be  printed  on  the  labeL  These  restrictions, 
however,  do  not  entirely  eliminate  the  element  of  deception.  It  is 
evidently  unjustifiable  to  baldly  label,  in  large  letters,  such  an 
article  *' currant  jelly,"  even  though  it  be  followed  by  the  required 
modifications.  Furthermore,  it  will  be  seen  that  of  the  ingredienti 
the  apple  extract  is  called  in  the  required  explanation  **  fruit  juice," 
This  naturally,  if  not  intentionally,  leads  the  unsuspecting  to  the 
conclusion  that  so  much  pure  currant  juice  has  entered  into  the 
position  of  this  so-called  '*  currant  jelly."  In  the  following  table 
percentages  of  cane  sugar  and  glucose  syrup  have  been  estimated 
from  the  direct  polarization  of  solutions  of  the  jellies,  and  from  in 
vert  polarizations  at  temperatures  of  20^  C,  and  90^  C.  The  glucose 
syrup  has  been  estimated  roughly,  on  the  supposition  that  at  2(P  C. 
a  pure  glucose  syrup  polarizes  at  150  on  the  cane  sugar  scale* 
This  figure  is  an  average  of  many  polarizations  which  we  have  made 
of  glucose  syrups  to  be  found  in  the  Boston  market.  Another  grade 
of  glucose  syrup  is  on  the  market  containing  more  dextrine  and  polar- 
izing at  about  175,  but  this  grade  is  not  used  in  the  manufacture  of 
jellies. 
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Jellies, 


MAXUrAOTTTUB. 


AIlegedFlATor. 


Percent. 
Cane 
Sofar. 

Ill 

9.0 

42.0 

4.0 

42.0 

18.6 

86.8 

0.0 

34.0 

18.0 

22.8 

7.0 

86.2 

7.6 

n.2 

8.0 

70.8 

18.0 

28.8 

18.0 

29.7 

16.8 

68.8 

8.0 

44.7 

4.8 

68.0 

6.8 

28.7 

T.O 

24.0 

7.0 

24.0 

20.8 

24.0 

26.8 

22.7 

28.8 

22.7 

28.8 

22.7 

26.8 

24.0 

28.8 

28.8 

48.0 

27.0 

48.0 

20.0 

48.0 

20.0 

80.0  . 

60.0 

28.0 

68.0 

24.0 

42.0 

8.0 

88.7 

2.7 

60.6 

8.0 

66.0 

8.0 

68.0 

8.0 

66.0 

8.8 

88.8 

Remarkf. 


Statement, 

if  any, 
on  LalMl. 


F.  P.  Adams,  Boaton, 


.1 


Whiteher.Plllman&Co.iAyer, 


LogaD,  Johnaon  &  Co.,  Boiton, 


OliTer  Day,  Boston,  . 


W.  C.  Morse  8t  Co.,  Boston,    < 


Central  Preserving  Company, 
Boston.  ^ 


American    Preserving    Com  . 
paiiy,  Philadelphia,  Pa. 


r 


No  name. 


Raspberry, 
Raspberry, 
Qrape, . 
Cnrrant, 
Carrant, 
Currant, 
Orange, 
Currant, 
Peach, . 
Quince, 
Crab^pple, 
Raspberry, 
Orange, 
Pineapple, 
Raspberry, 
Currant, 
Apple,. 
Pineapple, 
Currant, 
Raspberry, 
Peach,. 
Raspberry, 
Strawberry, 
Raspberry, 
Strawberry, 
Peach,. 
Pineapple, 
Currant, 
Apple, . 
Peach,. 
Raspberry, 
Grape,. 
Strawberry, 
j  Currant, 


No  raspberry  Juloe. 

No  raapberry  Juloe. 

No  grape  juloe. 

No  currant  Juloe. 

No  currant  Juice. 

No  currant  Juice. 

Contains  orange  oil;  no 

orange  Juice. 
No  currant  Juice. 

No  peach  Juice. 

No  quince  Juice. 

No  crab^pple  Juice. 

No  raspberry  Juice. 

Contains  orange  oil;  no 

aranif«  Jukce. 
K&  pla«ftppi<i  juLee, 

Easpberry  flavor,  but 
UD  ra#pt>«rry  Juice. 

Cnrmrjt  flfivor,  btil  no 
currant  Juice. 

Apple  Juice. 


*  Compound, 
with  per- 
centage of 
eoostltoent 
ingredients. 


No  pineapple  Juice. 
No  currant  Juloe. 
No  raapberry  Juloe. 
No  peach  Juice. 
No  raapberry  Juice. 
Contains  strawberry, 
Contains  raapberry, 
Contains  strawberry. 
No  peach  Juice,    . 
No  pineapple  Juice, 
No  currant  Juice, . 
Genuine. 
No  peach  Juice. 
No  raapberry  Juice. 
No  grape  Juloe. 
No  strawberry  Juice. 
No  currant  Juice. 


t  Compound, 

with  per* 

centage  of 

constituent 

ingredients. 


Compound. 
Compoimd. 
Compound. 
Compound. 
Compound. 
Compound. 


*  Alleged  ingredients  and  per  cent.  :— 

Fruit  Juice, 866 

Grape  sugar, 886 

Cane  sugar 260 

1.000 


t  Alleged  ingredients  and  per 
Fruit  Juice, 
Com  syrup, 
Cane  sugar, 


.866 
.866 


VJ^M^ 
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Jellies —  Concluded. 


Mahcfactubb*. 

Alleged  Flavor. 

Percent 
Cane 
Sugar. 

Percent. 
OlQCOse 
Syrup. 

Bemarka. 

Stateacnt, 

if  ear, 

onLalwL 

r 

J.Mlddleby,Jr.,BoBtoo,.       \ 

Raspberry,  . 
Strawberry, 
Cnrrant, 

21.0 
Sl.O 
26.0 

88.0 
80.0 
81.0 

No  raapberry  Jnlce.    "j 

Blight  amount  straw-  I 

berry.     . 
Cnrrant  flavor.            J 

•  Componod, 
with  per. 
oentageof 
eoostltiMOt 

MuneoD  ft  Bone,  Baltimore,  Md^ 

Cnrrant, 

12.0 

28.0 

Qennine. 

Peach, .       . 

16.6 

78.8 

No  peach  Jniee. 

Bo0ton  Preaerving  Company, 
Boston. 

Pineapple,  . 
Quince, 

6.0 
16.0 

78.8 
78.0 

No  pineapple  Jnlce. 
No  qninoe  Jnlee. 

Raspberry,  . 

16.0 

62.0 

No  raspberry  jnlee. 

W.  Virginia  Preaerving  Com- 

pany.  Wheeling.  W.  Va. 
O.  K.  Wales,  Newton,      .       . 

Cnrrant, 
Cnrrant,      . 

6.6 
0.6 

66.7 
None. 

Qenulne. 

Genuine;  62.6  per  cent, 
invert  sugar. 

Jams, 


Mcliecben,  Wheeling,  W.  Va., 

Anderson  Preserving  Company, 

Camden,  N.  J. 
No  name, 


Cnrtlce  Bros,  Rochester, 


■.N.Y.,i 


I 


Whitcber,  PlUman  &  Co.,  Roch- 
ester, N.  T. 
Cowdrey,  Boston, 


Strawberry, 

0.0 

62.0 

Raspberry, . 

11.8 

66.0 

Cage  pinms, 

8.8 

71.2 

Strawberry, 

18.8 

16.0 

Raspberry, . 

9.0 

67.6 

Strawberry, 

4.8 

67.6 

Damson, 

1.8 

60.7 

Pineapple,  . 

10.0 

60.0 

Oennine. 
Genuine. 
Genuine. 
Genuine. 
Genuine. 
Genuine. 
Genuine. 
Genuine, 


*  Alleged  ingredients  and  per  cent. :  — 

Fruit  juice, 866 

Com  syrup, 366 

Cane  sugar 280 

1.000 
t  Made  only  with  fresh  fruit  and  refined  sugar. 
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Summary  of  Food  Statislics. 

Foods. 

Otnnlne. 

Adaltentted. 

ToUl. 

Per  Cent,  of 
Adulteration. 

Allspice, 

128 

8 

136 

5.8 

Butter,     . 

414 

6 

420 

1.4 

Canned  goods, 

43 

5 

48 

10.5 

Cassia,     . 

228 

21 

249 

8.4 

Cayenne, 

52 

16 

68 

23.5 

Cheese,    . 

96 

0 

96 

0.0 

Chocolate, 

25 

13 

38 

34.2 

Cloves,    . 

281 

39 

320 

12.2 

Coffee,     . 

140 

19 

159 

11.9 

Confectionery, 

59 

0 

59 

0.0 

Cream  of  tartar. 

397 

10 

407 

2.4 

Ginger,    . 

213 

30 

243 

11.9 

Honey,    . 

60 

28 

88 

31.8 

l.nrd,       . 

30 

8 

33 

9.1 

Mace, 

27 

8 

30 

10.0 

Maple  sugar,  . 

25 

8 

33 

24.2 

Maple  syrup,  . 

41 

11 

52 

21.1 

Miscellaneous, 

154 

44 

198 

22.2 

Molasses, 

279 

17 

296 

5.7 

Mustard, . 

188 

85 

273 

31.1 

Nutmeg, . 

17 

2 

19 

10.5 

Olive  oil, 

14 

6 

20 

30.0 

Pepper,   . 

330 

30 

360 

8.3 

Syrups,    . 
Tea,         .      -. 

10 
100 

25 
8 

35 
103 

71.4 
2.9 

Vinegar, . 

87 

74 

161 

45.9 

Totals,      . 

' 

•        • 

3,438 

506 

3,944 

12.8 

Drugs. 

Samples  which  do  not  conform  with  the  requirements  of  the 
Pharmacopoeia  are  here  reported  adulterated  or  of  poor  quality. 

Acidum  Benzoicum:  Six  samples,  proved  of  good  quality. 

Acidum  Hydrobromicum  Dilutum:  Of  7  samples,  3  failed  to  meet 
the  pharmacopoeial  requirements. 

Acidum  Sulphuricum:  One  sample  of  the  3  examined  contained 
too  much  water. 

Acidum  Sulpkurosum:   Four  of  the  5  samples  examined  were 
deficient  in  S  O2.     One  sample  consisted  chiefly  of  sulphuric  acid. 


Acidum  Tannicum :  Two  samples  proved  of  good  quality. 
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^ther:  Of  25  samples  examined,  3  contained  too  mach  water 
and  alcohol,  and  1  contained  a  notable  admixture  of  chloroform. 

^Iher  Aceticus:  Of  6  samples  submitted,  2  were  of  poor  quality, 
1  contained  2.6  per  cent,  of  acetic  acid. 

Alcohol:  Of  20  samples  examined,  2  contained  too  much  water. 

Aloe  Purificata:  The  2  samples  submitted  were  of  good  quality. 

Aqua  Ammontoe:  Of  11  samples  examined,  1  was  of  poor  quality. 
It  contained  but  one-quarter  of  the  proper  amount  of  N  H,. 

Aqua  Ammonice  Fortior:  Of  11  samples  examined,  3  were  of  in- 
sufficient strength. 

Aqua  DestiUata:  Of  27  samples  submitted,  18  were  of  poor 
quality,  containing  a  notable  amount  of  solid  matter.  The  largest 
amount  of  residue  found  was  19  parts  per  100,000. 

Argenti  Nitraa:  Of  42  samples,  2  were  of  poor  quality. 

Bismuthi  Subcarbonas:  Of  14  samples,  3  were  of  poor  quality. 

Bismuthi  Subnitras:  Of  39  samples,  11  were  of  poor  quality. 
Several  were  excessively  acid  in  reaction,  while  1  contained  a  con- 
siderable trace  of  lead. 

Calx  Chlorata:  All  of  the  18  samples  examined  were  of  poor 
quality. 

The  percentages  of  available  chlorine  found  in  samples  of  various 
brands  are  shown  by  the  following  figures  :  — 


Acme, 

21.0 
15.0 
4.0 
3.5 
2.6 
0.8 
0.8 

Brookman's  High  Test,   . 

u                         u               »• 

It                    «(            «i 

Wm.  ArcWbald, 

Lion,         .... 

6.0 
3.0 
1.6 
20.0 
26.0 
14.6 
13.0 

Brookman's  \V\{ 

ihTi 

3St, 

28.0 

it 

12.6 

Capsicum:   Of  10  samples  of  the  ground  red  pepper  sold  as  a 
"^rugf  only  1  proved  ot  pooi  c\vxa\\V^ . 
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Cera  Alba:  Of  16  samples,  1  was  adulterated  with  paraffin. 

Cera  Flava :  The  1  sample  submitted  proved  of  good  quality. 

Ceratum :  The  5  samples  examined  were  all  of  good  quality. 

Cerii  Oxalas:  The  15  samples  examined  were  all  of  good  quality. 

Chloral  Hydras:  Of  17  samples,  1  proved  not  up  to  standard. 

Chloroformum :  Of  11  samples,  1  proved  below  standard. 

Extractum  Glycyrrhizce :  Of  10  samples,  5  were  adulterated  with 
corn-starch. 

Ferri  et  Quinince  Citras:  Of  24  samples  examined,  13  coatained 
too  little  of  the  alkaloid* 

Ferri  et  Strychntnoe  Citras:  Five  samples  were  all  of  good 
quality. 

Glycerinum :  The  40  samples  examined  were  all  up  to  standard. 

lodoformum :  The  single  sample  examined  was  of  good  quality. 

Lycopodium :  The  1  sample  submitted  was  of  good  quality. 

Oleum  ^theris:  The  single  sample  examined  was  of  good  quality. 

Oleum  Limonis :  Of  21  samples  examined,  10  were  below  standard 
strength. 

Oleum  OUvcb:  Of  29  samples  examined,  9  were  adulterated  with 
seed  oil. 

Pulvis  Olycyrrhizod  Compoaitus:  Of  4  samples  examined,  2  were 
adulterated. 

Ihilvis  Opii:  Of  31  samples  submitted,  12  contained  too  little 
morphine.  The  following  figures  show  the  percentages  of  morphine 
found  in  each  sample  :  — 


15.56 

14.50 

13.80 

13.00 

12.65 

11.80 

14.96 

14.20 

13.71 

13.00 

12.50 

11.70 

14.87 

13.98 

13.70 

12.95 

12.45 

10.90 

14.86 

13.96 

13.70 

12.90 

12.42 

10.78 

14.70 

19.90 

13.50 

12.70 

\^A\ 

\^-^ 
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Spiritus  u^theins  Composihts:  Of  19  Mmples  examioed,  15  failed 
to  meet  the  requireDieuts,  Many  of  those  below  the  standard  cod- 
tained  no  etheria!  oil  whatsoever.  In  one  instance  amyl  alcohol 
was  substituted  for  etherial  oiK 

Spiritus  Frttmenti:  Of  the  16  samples  examined,  11  were  below 
standard*     The  following  figures  show  the  percentages  of  alcohol  by 

weight  and  the  percentages  of  solid  matter  in  these  samples  :  — 


AlooboL 

Solidi. 

Aleobol. 

■oUdi. 

Alooltol. 

SoUdt. 

AleoboL 

SolUli. 

48.00 

0.20 

43.14 

0.96 

41.80 

0.40 

89.40 

0.30 

46.46 

0.^ 

48.14 

0.85 

40.00 

0.S2 

39.00 

0.30 

46.09 

0.20 

42.00 

0.79 

40.00 

0.20 

88,30 

0.90 

44.00 

0.26 

42.29 

0.39 

39.80 

0.17 

35.90 

0.90 

Spiritus  Juniperi:  Of  the  6  samples  submitted »  2  were  not  of  the 
required  strength. 

Spiriim  Vim  Gallici:  Of  2  samples  examinedy  neither  was  of 
pharmacopceial  strength. 

Succus  Limonis:  Of  13  samples,  only  1  was  of  standard  quality* 
The  poor  samples  were  of  the  following  brands:  Crown,  Victor 
(containing  salicylic  acid,  1  grain  per  quart)»  Banner,  Fol kins  (con- 
taining salicylic  acid,  4  grains  per  quart),  Imperial,  London,  Stanleyi 
West  India  (containing  salicylic  acid,  1  grain  per  quart),  Moutego 
(containing  salicylic  acid,  4  grains  per  quart). 

A  sample  of  the  brand  *'  Santiago  WJ,  triple  refined'*  was  found 
to  consist  of  a  dilute  solution  of  hydrochloric  acid  flavored  with  oil 
of  lemon  and  preserved  with  salicylic  acid.  It  contained  no  lime 
juice  whatsoever.  It  is  recommended  on  the  label  as  specially  good 
for  rheumatism, 

Syntptis:  Of  13  samples,  3  were  of  insufficient  sugar  strength 

Tindura   lodi:    Of  23   samples,   20   were   below   the   p©q 
»tmngth. 


[ 
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Tinctura  Opii:  Of  42  samples,  28  were  of  insufficient  strength 
of  morphine.  The  percentages  of  morphine  found  in  the  various 
samples  are  shown  by  the  following  figures :  — 

1.673  1.806  1.163  1.061  •    0.990 


1.463 

1.300 

1.161 

1.060 

0.981 

1.436 

1.263 

1.160 

1.060 

0.979 

1.383 

1.248 

1.116 

1.081 

0.960 

1.380 

1.230 

1.097 

1.018 

0.906 

1.344 

1.218 

1.093 

1.011 

0.896 

1.341 

1.197 

1.090 

1.000 

0.681 

1.340  1.181  1.071  0.994  0.060 

1.314  1.176  1.066 

One  sample  was  found  to  be  a  tincture  of  a  completely  exhausted 
opium,  containing  no  morphine. 

Tinctura  Rhei:  The  single  sample  examined  was  not  of  pharma- 
copoeial  strength. 

Vinum  Album:  The  9  samples  examined  were  all  of  poor  quality. 
The  lowest  percentage  of  alcohol  found  in  any  sample  was  10.38. 
The  highest  percentage  of  solid  matter  was  in  the  same  sample, 
18.14. 

Vinum  Rvhrum :  None  of  the  19  samples  examined  were  of  phar- 
macopoeial  purity.  As  usual,  sugar  was  the  chief  adulterant.  The 
lowest  percentage  of  alcohol  found  was  10.69,  while  the  highest  per- 
centage of  solid  matter  was  17.95. 

Miscellaneous. 

Three  samples  of  gin  were  examined,  all  answering  the  require- 
ments of  the  dispensatory. 

A  sample  of  catarrh  powder  was  composed  of  milk  sugar  with 
sodium  bicarbonate,  and  2.77  per  cent,  of  cocaine  and  1.36  per  cent, 
of  menthol. 

A  sample  of  headache  powder  consisted  of  acetanilid  with  cap- 
sicum and  a  little  tolu  for  flavor. 

A  package  of  malt  tablets  consisted  of  sugar  lozenges  colored 
brown  by  the  liberal  admixture  of  a  ferric  oxide.  They  possessed 
no  diastatic  power  whatever. 

A  sample  of  ^<  Go  to  Sleep''  was  found  to  consist  essentially  of 
suIphonaL 


580 


STATE   BOABD   OF  HEALTH.         [Pub.  Doc. 


A  sample  of  so-called  <<  Boston  Drug^  for  the  cure  of  inebriates 
consisted  essentially  of  milk  sugar  9  parts,  and  ammonium  chloride 
1  part. 

Three  samples  of  a  cheap  grade  of  quinine  pills  were  examined, 
with  the  result  that  all  were  found  of  good  quality.  They  showed 
an  equivalent  percentage  of  sulphate  of  quinine  as  follows:  91.9, 
90.3,  89.4. 

A  sample  of  corn  cure  consisted  of  tallow  and  salicylic  acid. 

Samples  of  insect  exterminators  were  found  on  examination  to  be 
composed,  one  of  benzine,  naphthaline,  and  a  color;  another  of 
colored  benzine ;  a  third  of  turpentine  and  naphtha ;  and  a  fourth  of 
sodium  oxalate  with  kaolin. 


SuifMABT. 


Gtnolne. 

Adaltmted. 

TMbL 

HAdooT 
AdaJtermtiocL 

Milk 

Food  not  milk,        .... 
Drugs, 

3,990 

3,438 

442 

1,860 
506 
248 

ill 

31.6 
12.8 

35.9 

Totals 

7,870 

2,604 

10,474 

24.9 

Respectfully  sabmitted, 

CHARLES  P.  WORCESTER. 
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WESTEEN  MASSACHUSETTS. 


The  milk  obtained  in  the  four  western  counties  is  examined  at  the 
laboratory  of  the  Amherst  Agricultural  College  by  Prof.  C.  A. 
Goessmann. 

The  whole  number  of  samples  collected  in  these  counties  during 
the  year  was  220,  and  the  number  found  to  be  below  the  standard 
was  63,  or  28.6  per  cent.  This  percentage  is  unusually  high  for  the 
western  counties.  It  would,  however,  be  fair,  as  was  shown  in  the 
report  of  last  year,  to  exclude  from  the  summary  those  samples,  18 
in  number,  which  were  obtained  from  suspected  producers.  This 
would  leave  the  percentage  of  samples  below  standard  22.2,  which 
is  slightly  higher  than  that  of  any  previous  year. 

The  following  summary  embraces  the  samples  of  milk  obtained 
during  the  year  in  cities  and  towns  west  of  Worcester  County.  The 
results  of  analyses  were  as  follows :  — 

Whole  number  examined, 220 

Number  above  standard, 167 

Number  below  standard, 63 

Percentage  below  standard, 28.6 

Number  samples  skimmed  milk, 22 

Holyoke. 

Number  of  samples, 23 

Number  above  standard, 17 

Number  below  standard, 6 

Percentage  below  standard, 26.1 

Skimmed  milk, 3 

North  Adams, 

Number  oi  samples, 23 

Number  above  standard, 19 

Number  below  standard, 4 

Percentage  below  standard 17.4 

Skimmed  milk, 2 

Northampton. 

Number  oi  samples 17 

Number  above  standard, 16 

Number  below  standard, 2 

Percentage  below  standard, ,        .11.8 

Skimmed  milk, ^ 
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The  resalts  in  the  towns  were  as  follows :  — 


TdUL 

Abov« 
SUuidArd. 

Below 
Standu^. 

standard. 

SUmmtd 
MUlL 

Buckland, 

Greenfield, 

Northfield,      . 

Palmer,  .... 

Tamer's  Falls  (Montagae), 

Westfield, 

3 
6 
21 
18 
8 
20 
27 

1 

6 

17 

0 

3 

20 
20 

2 
0 
4 
18 
5 
0 
7 

- 

1 
1 

2 
0 
0 
0 

1 

103 

67 

36 

34.9 

5 

Chables  a.  Goessmakn. 
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REPORT 

UPON  THE 

Production  and  Use  of  Diphtheria  Antitoxin, 

FOB  THE 

Twelve  Months  ending  March  81,  1898. 


Following  the  same  plan  which  was  begun  in  the  twenty-seventh 
annual  report,  this  third  report  upon  the  production  and  use  of  anti- 
toxin embraces  the  work  done  in  this  direction  for  the  year  ending 
March  31,  1898. 

The  supervision  of  antitoxin  production  has  been  under  the  charge 
of  Dr.  Theobald  Smith,  assisted  by  T.  R.  Stewart,  throughout  the 
year.  The  distribution  has  been  conducted  from  the  office  of  the 
Board  at  the  State  House. 

The  strength  of  the  serum  issued  was  maintained  at  a  somewhat 
higher  average  standard  than  that  which  had  been  attained  in  the 
previous  years,  while  a  small  amount  of  a  weaker  serum  was  fur- 
nished for  hospitals  and  physicians  who  desired  it  for  the  purpose 
of  immunization. 

The  serum  was  generally  distributed  to  the  boards  of  health  of 
cities  and  towns,  to  contagious  disease  hospitals  and  to  physicians 
throughout  the  State.  During  the  months  of  July  and  August, 
when  the  serum  furnished  to  the  CJity  Hospital  by  the  city  board  of 
health  proved  inadequate,  the  hospital  was  supplied  by  the  State 
Board  of  Health,  and  on  April  1,  1898,  the  State  Board  began  sup- 
plying the  City  Hospital  regularly.  This  additional  demand  greatly 
increased  the  amount  required  of  the  Board,  but  at  no  time  has  the 
demand  exceeded  the  supply.  The  experience  and  observations  of 
past  years  have  enabled  the  Board  to  anticipate  the  necessities  of  the 
different  seasons  in  this  particular,  so  that  a  sufficient  quantity  of 
serum  may  be  produced  in  the  summer,  during  the  time  of  dimin- 
ished demand,  to  provide  for  the  usual  increase  which  has  followed 
upon  the  advent  of  cooler  weather. 


586 


STATE   BOARD   OF  HEALTH,         [Pub.  Doc. 


Comment  was  made  in  the  report  of  the  year  upon  the  tocreasiDg 
favor  with  which  diphtheria  antitoxin  has  been  received  by  the  medi- 
cal profession  throughout  the  State,  as  shown  by  the  considerably 
increased  demand  for  it  year  by  year,  notwithstanding  a  diminution 
in  the  actual  amount  of  diphtheria  existing  in  the  State. 

The  total  number  of  packages  issued  by  the  Board  during  the 
three  years  ending  with  March  31,  1898,  was  as  follows:  — 

In  1895-96  (year  ending  March  31), 1,724  bottles. 

hi  1896-1^7  (year  ending  Mareh  31), 3,219  bottles. 

la  1897-98  (year  ending  March  31) 4,668  bottles. 


Total, 


9,611  bottles* 


As  the  contents  of  each  package  represent  1,000  antitoxin  units 
of  serum,  the  total  amount  in  the  three  years  amounts  to  nearly 
10,000,000  units. 

Two  reasons  account  for  the  increased  demand  of  the  past  year: 
one,  already  stated,  the  increasing  favor  with  which  the  remedy  \m 
been  received;  and,  secondly,  the  occasional  use  by  the  City  Hos- 
pital of  the  antitoxin  prepared  by  the  Board*  This  has  now  be- 
come permanent,  in  consequence  of  the  discontinuance  of  the  work 
which  was  being  carried  on  by  the  city  of  Boston  for  the  same  pur- 
pose. 

Further  comment  was  also  made  in  the  report  of  last  year  upon 
the  comparatively  small  ratio  of  reports  which  have  been  made  rela- 
tive to  the  use  of  the  product  by  physicians.  This  same  commeDt 
may  also  be  made  with  reference  to  the  work  of  the  past  year.  The 
reports  have  greatly  exceeded  in  number  those  of  1896,  but  the  ratio 
to  the  number  of  cases  remains  about  the  same. 

Very  little  is  now  heard  in  opposition  to  the  use  of  antitoxin  ai 
compared  with  that  which  was  manifest  during  the  first  year  after 
its  iDtrodiiction.  The  figures  presented  in  this  report  speak  for 
tbeni selves  so  far  as  the  reduction  which  has  taken  place  in  the 
fatality  of  diphtheria  is  concerned.  The  fatality  in  the  pre-antitoxin 
period,  as  shown  in  past  reports  of  this  Board,  was  28.3  percent,  tor 
the  period  of  four  years,  1891-94,  while  during  the  years  1895-97 
the  general  fatality  from  diphtheria  throughout  the  State  was  only 
16.0  (see  page  628  of  this  report),  and  for  those  cases  treated  with 
antitoxin  it  was  only  10,7  per  cent,  (see  page  598), 

The  total  amount  of  diphtheria  antitoxin  distributed  by  the  Board 
during  the  year  ending  M«tich  31,  1898^  was  4,668  bottles,  the 
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strength  of  which  ayeraged  more  than  100  units  per  cubic  centi- 
meter, the  variability  being  mainly  from  100  to  125  units  per  cubic 
centimeter,  excepting  a  small  quantity  which  was  produced  and 
issued  for  the  purpose  of  immunization. 

The  whole  number  of  cities  and  towns  to  which  antitoxin  was  dis- 
tributed was  114,  or  25  more  than  those  which  were  published  in 
the  report  of  1896.  The  actual  number  in  each  year  was  probably 
somewhat  larger  than  these  figures,  since  a  few  of  the  more  distant 
cities  acted  as  distributing  centres  for  small  towns  in  their  neighbor- 
hood, and  in  some  instances  no  returns  were  made  from  these  towns. 
This  serum  was  distributed  to  local  boards  of  health  and  to  physi- 
cians in  the  following  cities  and  towns  :  — 


Number  of  Bottles  of  Diphtheria  Antitoxin  distributed  from  April  i,  1897^  to 

March  31, 1898. 


CiTT  OB  TOWV. 

BoaloD: 

GhUdren*!  Hoipital,     . 

City  Hospital, 

0«n«rBl  rapply.    . 
Cunbridge,       .... 
Waltham, 

Bebool  for  the  Feeble-mlDd«d, 
WoreMt«r,        .... 

Xreratt, 

PMbody, 

Som«nrill«,       .... 

Wobnni, 

Fltehbarg ,        .... 

Bpriogfidd 

Lynn,        

N«w  Bedford 

LowoU, 

CbolMa, 

Watortown,      .... 

Nowton, 

North  Adami,  .... 

Tannton, 

BrooUlne,        .... 
Maiden, 


Nnmber 
Bottles. 


CiTT  OB  Towv. 

Wineheiter,  . 
Wakefleld,  .  .  . 
Attleborongh,  . 
Clinton,  .... 
Ohieopee,  .... 
Dedham,  .... 
Belmont,  .... 
Pittafleld,  .  .  .  • 
Ameebnry,  . 

Hyde  Park,  . 
Brockton, .... 
HayerblU, .... 
Ware,  .... 
Danvere,  .... 
Lawrence,  . 

Arlington, 
Wincbendon,    . 

Qainey 

Milford,  .... 
Marlborongb,  . 
Holbrook, .... 
Warren,  .... 
Beverly,  .... 
Douglas,    .... 


Number 
BotUet. 


878 

26 

274 

260 

166 

213 

180 

161 

160 

160 

184 

127 

127 

112 

00 

86 

76 

76 

76 

71 

66 

64 


47 
46 
43 
42 
41 
40 
40 
36 
86 
86 
84 
34 
34 
82 
31 
26 
24 
23 
22 
10 
18 
18 
18 
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Number  oj  Bottles  of  Diphtheria  Antitoxin  distributed  from  April  i,  1897,  to 

March  SI,  189S     Concluded. 


Citt  oi  Town. 

AduDi,      «... 

M«dford 

Natldi,      .... 

HorthamptoDi  . 

ColLMBOt,    «  *         .         . 

UE^ridBtt  .... 
Hawbarypoit,  • 
A^«r,  «  .  »  • 
ihlrlsyi  .  .  .  ^ 
litomlaitar,  ,  .  • 
Il^vliib,  .... 
Milton,  .... 
WejtdODtfai 

RocklftDd,  »        *  «        t 

AblDftOQ,  .         «  .  . 

WeJ»lborougtl|  »  «        ^ 

Bf«'dwAyp    »        .  ■        > 
Miirbliihtad, 

UoEuoa,     .       .  .       > 
Bedford,     .... 
BoaihboronBti,  . 
Foiborougbp     . 
Hftrdwlek, 

HortoD,      t        ^  ,        . 

Norwood,  ,        w  *       * 

Weit  SpHngAftld,  > 

OiTdDtir^    .       .  »       • 

Sut  Btldgewalar,.  r 

Bolyoke,   .       .  .       , 

Hortli  Braokfiflld,  . 
HolllMOO,  .... 
Bftwkfiflid, 


l^Qiiibtr 
Bottlet. 


14 

le 

10 
BO 
IB 
1£ 

u 
11 

13 
It 

n 

13 
11 
11 
11 
10 

la 

10 
10 

6 

S 

I 

8 

T      I 

7 

7 

7 

1 

0 


CiTT  OK  TOWir* 


Rowltf, 

Ifortli  AttlahoroQgli. 
ICsrblebaad, 

Korwell, 

H^nb  AblnftoD, 

etiii, . 
Nonbfifiid^ 

ADdO¥ir,  . 

WflfDlODtb, 

fiooklmnd,  . 

ATQSf 

W«ilon,     . 

MlddJebDraofli, 
irAQiAeld, . 
WU11jiiP«t«wtt,  . 
Spencer,    > 
FiliDBr, 

SoothunptoD,   . 
HudiOD,     . 
BAndolph, 
ABbL&ud,    .       I 
Wcitfofd,  * 
We«t  BrookSeld, 

LflXlDEtOO,  * 

PAlmoutb, . 
Pembroke, 
BtoocibAiiii 

R«iidlog,    . 

Fet«nliuD^ 

Total,  . 


4,a6» 
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The  following  list  presents  the  names  of  the  cities  and  towns  from 
which  detailed  reports  were  received  relative  to  the  use  of  antitoxin, 
with  the  number  from  each  town  and  the  number  of  physicians  re- 
porting in  each  during  the  year  ending  March  31,  1898  :  — 


List  of  Cities  and  Towns  from  which  Reports  have  been  received  relative  to  the  Use 
of  Antitoxin  in  the  Trealmeni  of  Diphtheria^  with  the  Number  of  Reports  from 
Each  and  the  Number  of  Pki^sicians  rejmrling  in  Each. 


FLACva. 

III 

IS 

ft 

—  n  * 

m 

r  1 

S3 

u 

PlMJEl, 

Ik 

* 

ii 

Ai»iiir<>°i    .     .     .     . 

- 

HiiniwJ** 

1 

- 

Admmt, . 

« 

14 

Bavtrbllt,     . 

e 

3 

Agvwain,       « 

- 

HoUlitoa,     . 

1 

' 

AEDCibsri'i    * 

- 

10 

H^dft  Fmtk,  . 

1 

1 

ArllDgtoD.     * 

9 

lAwnDee,    * 

b 

- 

Atllebijrogsli, 

T 

U 

Lcomlniteri .       « 

2 

3 

Atoo,    .        . 

- 

LeiLDgtOD,    .       » 

1 

- 

Aj»r.     .       . 

- 

Low«U,  .       .       . 

14 

10 

B«dford, 

J 

Ljnu,    . 

3 

h 

BelxDOOt,       . 

9    1 

OottUglouB  DUtHwpltftI, 

" 

33 

14 

BlHcktatoDk  . 

1 

ICaldeu,         «       .       *       , 

S 

- 

Boftkm,  . 

i 

MuiiAvld,     . 

1 

1 

- 

atf  HoApll»U 

120 

Med  ford,       . 

5 

T    1 

s 

Brwiford,      . 

- 

lOlford,        .       « 

2 

- 

3 

BrDcktim,      . 

- 

Mfllbiiry,      .       . 

2 

S 

3 

Guabridge,  . 

14 

H»Uck,  . 

S 

fl 

2 

Cli«lmftfoTd,  . 

~ 

1 

Ifcw  Bedford,      . 

10 

9 

It 

Oi«lie«, 

U 

i 

Kewburyport, 

s 

3 

1 

U*  B.  U»tlQ0  Hoipltj 

H,     . 

3 

1 

Newton, 

a 

11 

- 

OcDerH)  So«plykL, 

10 

Nortb  AduQ*, 

4 

7 

7 

Cliicop«e»      4 

- 

North  Brookllildi 

1 

- 

1 

1 

^  1 
'  1 

Norton, 

1 

4 

9 

OobMtflL,        . 

1 

ll 
1 

PilmQT, 

I 

« 

1 

DftltoB,  . 

- 

1 

rea&odj. 

fi 

1 

2fi 

t)ju)T«rir 

13 

f 

Plttfl£l«1d,      ,        .        . 

9 

1 

9 

Evvrttt, 

2a 

1 

Qalncf, 

4 

g 

2 

FltcbbDTff,     . 

13 

Sfl 

1* 

1 

lUndolpli,     . 

1 

- 

1 

FruDlngitinmi       i 

1 

3 

RefftdlDiF,       ,       i 

1 

1 

- 

CHrdoer, 

- 

1 

Eowlej, 

I 

1 

- 
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Ages.  —  The  following  table  presents  the  cases  and  deaths  by 
ages :  — 

Tear  ending  March  31, 1898. 


Gates. 

Oeathi. 

Patalitt  (Pk«  Cent.). 

A  OB  PXHIODS. 

1S97. 

isee. 

From  0  to   2  years. 

From  2  to   6  years, 

From  5  to  10  years. 

Over  10  years,        .... 

Age  unknown,        .... 

68 

162 

147 

136 

9 

7 

17 

12 

6 

0 

12.1 

11.2 

8.2 

8.7 

0.0 

17.6 

14.3 

14.9 

6.0 

0.0 

602 

41 

8.1 

11.6 

Of  those  who  were  more  than  ten  years  of  age,  78  were  between 
ten  and  twenty,  42  were  between  twenty  and  thirty,  19  were  between 
thirty  and  forty,  11  were  between  forty  and  fifty,  1  was  fifty-five,  1 
was  sixty-four,  1  was  sixty-eight  and  1  was  seventy-eight.  Of  the 
fatal  cases  in  this  class,  1  was  thirty-five,  1  was  forty-five,  1  was 
sixty-foar  and  1  was  seventy-eight. 

Dciy  of  Illness  when  Antitoxin  was  first  administered.  — The  fol- 
lowing table  presents  the  fatality,  according  to  the  day  of  illness  on 
which  antitoxin  was  first  administered :  — 


DMthB. 

Fatautt  (P«1  Ct«T.). 

DAT. 

1»»7. 

1S96. 

ises. 

First,    .... 

60 

4 

8.0 

0.0 

0.0 

Second, 

101 

9 

8.9 

9.6 

9.7 

Thii^,  . 

100 

7 

7.0 

8.3 

8.7 

Fourth, 

67 

2 

3.0 

22.7 

16.4 

Fifth,    . 

34 

4 

11.8 

0.0 

22.2 

Sixth,  . 

13 

0 

0.0 

14.3 

20.0 

Seventh, 

10 

3 

30.0 

26.0 

33. 3* 

Eighth  and  later, 

22 

8 

13.6 

16.6 

~ 

*  Seyenth  day  and  later. 


This  table  relates  only  to  those  cases  in  which  a  definite  statement 
is  given  as  to  the  day  on  which  the  antitoxin  was  first  em^lo^^^« 
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The  small  numbers  in  the  lower  part  of  this  table  have  but  little 
significance  as  compared  with  the  larger  numbers.  They  are  re- 
tained, however,  with  the  hope  that  the  grouping  of  several  years' 
experience  will  prove  more  valuable. 

Fatality  in  Hospital  and  in  Private  Practice,  —  The  fatality  of 
the  positive  cases  treated  in  hospitals  are  as  follows:  cases,  164; 
deaths,  15  =  8.6  per  cent.  In  private  practice :  cases,  328  ;  deaths, 
26  =  7.9  per  cent. 

Seasons  of  the  Year. — The  cases  embraced  in  the  foregoing 
enumeration  occurred  in  the  following  order :  — 


MOHTHS. 

Cases. 

Deatbi. 

M0KTH8. 

CaMt. 

Ocathi 

1897. 

1                         1S97. 

April 

Mity 

June,        .... 

July 

August,    .... 
September, 

11 
29 

13 
65 
93 
27 

1 
6 
1 
7 
9 
1 

October,. 
;  November,     . 
December, 

1S9S. 

January, 
^  February, 
March,    .... 

62 
68 
63 

47 

9 
21 

4 
2 
4 

4 

1 
2 

238 

21 

260 

17 

Date  unknown, 

4 

- 

By  this  table  it  appears  that  there  were  238  cases  and  24  deaths 
among  positive  cases  in  the  warmer  months,  and  260  cases  with  17 
deaths  in  the  colder  months. 


Negative  Cases. 

The  number  of  cases  in  which  a  negative  result  was  obtained  was 
56.  There  were  4  deaths  among  these  56  negative  cases,  or  7.1 
per  cent. 
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SUBiMARY  or  THE  ThREE  YeARS,    ENDING  MaRCH   31,    1898. 

Positive  Cases  treated  with  Antitoxin. 

Whole  number   for  the  three  years,  953;   deaths,  99;   fatality, 
10.4  per  cent. 

Sex.  —  The  fatality  by  sexes  was  as  follows :  — 


Sex. 

Cases. 

Deaths. 

FaUllty 
<Per  Cent.). 

Males 

Females 

424 
610 

46 
49 

10.9 
9.6 

The  sex  of  19  was  not  stated.     One  death. 
Ages.  —  The  fatality  by  ages  was  as  follows : 


A«B  Pbbiods. 

Oto    2  years,  . 

2  to   5  years,  . 

6  to  10  years,  . 

Over  10  years,  . 

Age  unknown,  . 


Deaths. 


Fatality 
(Per  Cent). 


105 

286 

285 

263 

14 


958 


19 
42 
28 
10 
0 


99 


18.1 

14.7 

9.8 

3.8 

0.0 


10.4 


Hospitals  and  Private  Practice. 


Cases. 


Deaths. 


Fatality 
(Percent.). 


In  hospitals, 

In  private  practice, 


298 
663 


32 
67 


10.7 
10.8 
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Cases  in  which  no  Bacteriological  Examination  was  iudb 

BUKINQ   THE   YeAR   ENDING   MaRCH   31^    1898. 

Eeports  were  made  of  444  cases  where  antitoxin  was  employe 
in  which  no  cult  urea  wei;e  taken.  Out  of  this  number  there  were  4f 
cases  which  proved  fatal >  or  11  per  cent,  of  the  whole.  This  nam- 
ber  ditfers  but  little  from  those  of  1895  and  1896  for  the  same  eltas 
of  cases,  which  were,  respectively,  11.7  and  11,2  per  cent*  There 
were,  however,  3  of  the  cases  which  occurred  in  this  class  in  1897 
which  may  properly  be  rejected  from  consideration,  since  the  patient 
was  at  the  point  of  death  in  each  case  at  the  time  of  administratioo 
of  the  antitoxin.  The  following  terms  were  employed  in  the  returns 
in  describing  these  cases :  "  beyond  help,"  '*  practically  moribund," 
and  **  past  recovery "  when  first  seen  by  attending  physician.  It 
would,  therefore,  be  proper  to  reject  such  cases  as  being  beyond  the 
power  of  remedial  agencies  of  any  sort. 

Sex,  —  The  number  of  males  in  this  class  was  195,  and  the  deaths 
of  these  were  22,  or  11.3  per  cent.  The  number  of  females  was  232, 
and  the  deaths  of  these  were  22,  or  9.5  per  cent.  The  number  of 
those  whose  sex  was  unknown  or  not  stated  was  17,  and  there  were 
5  deaths  of  these. 

Ages.  —  The  following  table  presents  the  cases  and  fataiity  by 
ages :  — 


AQI  PtIUODI, 


From  0  to    2  years, 
From  2  to   5  years» 
From  6  to  10  years, 
Over  10  yeara,   . 
Age  unknown,  . 


Caici, 

D«Mhii, 

(fS'oS}. 

53 

10 

18.8 

HO 

16 

il.4 

144 

15 

J0.4 

96 

e 

6.3 

11 

s 

ia.2 

444 

49 

ll.O 
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-D«y  of  Illness  when  Antiloxin  was  first  administered. 

The  cases  and  deaths,  distributed  according  to  the  day  of  illness 
when  antitoxin  was  first  administered  among  this  group  of  cases,  are 
presented  in  the  following  table :  — 

Day  oflUness  when  Antitoxin  was  first  administered. 


DAT. 

First,  .... 

Second, 

Third, 

Fourth, 

Fifth 

Sixth,. 

Seventh  and  later,     . 

Unknown,  . 


Cemi. 


DMthi. 


FaUlfty 
(Per  Cent.). 


108 
93 
65 
27 
17 
8 
13 

123 


444 


7 
6 
4 
8 
8 
8 
2 
16 


49 


6.6 
6.6 
7.8 
29.6 
17.6 
87.6 
16.4 
13.0 


11.0 


Hospitals  and  Private  Practice. 

The  fatality  among  the  private  and  hospital  cases  of  this  class  was 
as  follows :  — 


Ca«ei. 


DeAthi. 


FaUIlt7 
(Per  Cent.). 


Treated  in  hospitals, . 
Treated  in  private  practice, 
Total,  .... 


35 
409 


444 


8 

46 


49 


8.6 
11.2 


11.0 


Sequels. 

In  this  summary  all  cases  are  considered  together,  those  in  which 
cultures  were  made  and  those  in  which  none  were  made. 
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of  such  material,  however,  is  now  scarcely  necessary,  since  the  med- 
ical profession  as  a  whole  may  be  said  to  have  adopted  the  remedy  as 
one  of  the  most  important  additions  to  the  list  of  therapeutic  agents. 
The  following  statement,  published  in  the  last  annual  report  for 
1896,  applies  equally  to  the  results  of  the  year  1897  :  — 

It  is  quite  plain  that  a  comparison  of  the  fatality  of  cases  treated  with 
antitoxin  with  the  general  fatality  of  cases  of  diphtheria  previous  to  the  in- 
troduction of  this  therapeutic  agent,  or  even  with  cases  not  treated  with 
antitoxin,  which  occurred  at  the  same  period  with  those  so  treated,  does 
not  do  justice  to  the  merits  of  antitoxin,  for  the  reason  that  such  a  compar- 
ison must  be  made  between  two  groups  or  classes  of  cases  which  are  not 
strictly  comparable,  since  one  contains  a  larger  and  the  other  a  smaller 
percentage  of  severe  cases.  That  is  to  say,  the  general  run  of  cases  treated 
with  antitoxin  by  physicians  in  private  practice,  and  especially  of  those  sent 
to  hospital,  must  necessarily  be  a  selected  class,  in  which  the  percentage  of 
severe  cases  is  greater  than  it  is  in  the  whole  number  of  cases  of  diphtheria 
occurriug  or  reported  in  a  given  community. 

It  has  been  urged,  and  with  some  degree  of  reason,  that  the  diminution  in 
the  fatality  from  diphtheria  is  partly  due  to  the  introduction  of  bacterial 
diagnosis  by  means  of  cultures  from  the  throat,  whereby  mild  cases  of  ill- 
ness are  shown  to  be  cases  of  true  diphtheria  which  would  otherwise  have 
passed  unnoticed.  But  this  statement  is  in  some  measure  offset  by  the  fact 
that  a  considerable  number  of  cases  which  might  have  passed  for  diphtheria 
before  the  days  of  bacterial  diagnosis  are  now  classed  as  "negative." 

The  present  report  gives  support  to  the  belief  that  the  value  of  this  argu- 
ment has  been  over-estimated,  since  the  cases  in  which  cultures  were  made 
are  here  separated  from  those  in  which  they  were  omitted,  and  the  fatality 
in  each  group  differs  but  slightly.  This  fact  does  not,  however,  in  the  least 
degree  undervalue  the  importance  of  having  a  careful  diagnosis  made  by 
means  of  cultures  in  each  case,  either  before  the  administration  of  antitoxin, 
or  as  soon  as  possible  after  the  beginning  of  treatment. 

The  most  important  lesson  which  is  taught  by  these  returns  is  the  neces- 
sity of  early  administraXion  of  the  antitoxin  in  each  and  every  case. 

Out  of  294  cases  in  which  antitoxin  was  administered  on  the  first 
day  of  illness  there  were  only  13  deaths,  or  4.4  per  cent. ;  and  out 
of  711  cases  treated  during  the  first  two  days  of  illness  there  were 
only  46  deaths,  or  6.5  per  cent.  ;  while  the  deaths  in  156  cases  in 
which  antitoxin  was  not  employed  until  the  sixth  and  seventh  days 
and  later  were  30,  or  19.2  per  cent.,  the  patients  in  the  former  in- 
stances having  a  chance  of  living  three  times  as  great  as  in  the  latter. 
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General  Summary-,  1895,  1896  and  1897. 
Positive  cases  treated  in  tiie  three  years  ending  March  31, 1898, 
Cases  in  which  no  bacteriological  examination  was  made, 


953 
982 


1,935* 


Deaths  of  these 207 

Fatality  (percent), 10.7 

Sexes. 

The  number  of  males  who  were  treated  was  f    .        •        •        •  853 

The  nmnber  of  females  who  were  treated  wasf         .        .        .  1,027 

The  nmnber  whose  sex  was  not  stated  was  f      .        •        •        •  55 

Total. 1,935* 

Deaths  of  males, 96 

Fatality  of  males  (per  cent.), 11.2 

Deaths  of  females, 101 

Fatality  of  females  (per  cent.), 9.8 

Deaths,  sex  not  stated, 10 


Deaths  by  Ages. 


AOB  Pbbiodi. 


FaUUtT 
(Percent). 


0  to    2  years, 

2  to    5  years, 

5  to  10  years. 

Over  10  years,    . 

Age  luikuown  or  not  stated. 

Total,  .... 


196 
580 
621 
496 
42 


1,985 


87 
83 
61 
22 
4 


207 


18.9 

14.3 

9.8 

4.4 

9.5 


10.7 


Day  of  Administration, 

DAT. 

Cams. 

DmUm. 

FaUHt7 
(Per  Cent). 

First, 

294 

13 

4.4 

Second,       

417 

33 

7.9 

Third 

318 

26 

8.3 

Fourth, 

238 

36 

15.1 

Fifth 

101 

15 

14.9 

Sixth 

59 

12 

20.4 

Seventh  and  later, 

97 

18 

18.5 

Unknown, 

354 

50 

14.1 

«  In  this  number  (1,935)  99  cases  in  which  a  bacterial  diagnotis  showed  oegatiTe  resnlu 
are  not  incladed,  so  that  the  whole  number  treated  with  antitoxin  of  which  retnma  were  made 
>  the  Board  was  2,034. 
f  Except  cases  determined  to  \)e ''  ntsa^VL'?^.'* 
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Diphtheria  Cultures  examined  during  the  Tear 
ENDING  March  31, 1898. 


Bacteriologioal  Diagnosis  of  Diphtheria  for  the  Year  end- 
ing March  31,  1898. 

During  the  past  year  bacteriological  examinations  have  been  made 
of  2,204  cultares  from  90  different  towns  and  cities  in  the  State. 
Of  these  cultares,  1,260  were  for  diagnosis  and  944  for  release  from 
quarantine.  The  source  of  these  cultures  in  the  State  and  the  re- 
sults of  the  examinations  are  given  in  the  following  table :  — 


CULTURU  KXAMlTfED  VOS 

DiAOMOSIS. 

Coltares 

Whole 

Plaob. 

forRaleaM 

Number  of 
Ciiltur£B 

Positive. 

NegatiTe. 

Doobtfkil. 

ttom  Qaar- 
antlne. 

examined. 

Adams, 

21 

8 

. 

1        10 

89 

Arlington, 

6 

11 

- 

15 

82 

Attleborough, 

11 

10 

- 

- 

21 

Aver,      . 

1 

- 

- 

— 

1 

Bedford, 

2 

. 

— 

- 

2 

Belmont, 

7 

8 

. 

9 

19 

Berlin,    . 

1 

. 

. 

. 

1 

Beverly, 

6 

15 

- 

11 

32 

Boston,  . 

8 

1 

- 

8 

7 

Bradford, 

1 

. 

- 

. 

1 

Brockton, 

1 

8 

. 

. 

4 

Brookfield,     . 

2 

2 

. 

1 

5 

Brookline, 

. 

1 

. 

. 

1 

Cambridge,    . 

2 

1 

- 

- 

3 

Chelmsford,   . 

— 

-  . 

2 

- 

2 

Chelsea, . 

29 

21 

2 

42 

94 

Cheshire, 

1 

1 

- 

- 

2 

Clinton,  . 

4 

7 

2 

5 

18 

Cohasset, 

1 

6 

- 

4 

11 

Danvers, 

18 

21 

. 

50 

89 

Dedham, 

- 

1 

- 

. 

1 

Douglas, 

1 

1 

- 

1 

3 

Dover,    . 

^ 

1 

- 

* 

1 

East  Bridgewater, 

1 

1 

- 

- 

2 

Everett, . 

63 

49 

- 

225 

327 

Fairhaven,      . 

4 

2 

- 

- 

6 

Fitchburg, 

54 

88 

- 

121 

218 

Hanover, 

■" 

8 

" 

■* 

3 
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COLTPBIA  I3lAiII!iW>  rat 

DiAQvoiiff. 

CuHtORf 

WTbolt 

TiMm^ 

1  for  it«lMw 

Kitoi^ar 

PCWttlTV. 

N^ffstlvv. 

noaWt^. 

;  fnttk  QcMT- 

Cuiuuict 

Hardwick, 

1 

1 

J_ 

^ 

2 

Har\ard, 

_i. 

1 

1 

_ 

2 

Haverhill,      . 

9 

15 

1 

25 

Hin^liam, 

10 

12 

_ 

54 

76 

Hoi  brook. 

2 

~ 

^ 

^ 

2 

Hull,       , 

1 

2 

1 

_ 

4 

Hyde  Park,    . 

2 

10 

1    31 

4S 

Ipswifh, 

2 

- 

-' 

. 

i 

LaDcaster. 

1 

_ 

_ 

^ 

I 

Lawrent^e, 

3 

5 

.^ 

_ 

s 

Leominater,    . 

1 

3 

- 

- 

4 

Lexington,     . 
LytiDlield^ 

2 

2 

— 

1 

5 

_ 

1 

_ 

» 

1 

>faldpn- , 

6 

9 

3 

7 

25 

Maui^field, 

2 

I 

1 

4 

Marblehead.  . 

1 

7 

^ 

i           I 

9 

MarlboroLigb, 

— 

4 

- 

4 

Marshfield;    . 

— 

1 

_     1 

_ 

1 

Bfavnard, 

6 

4 

1 

— 

11 

MeSfield,        . 

2 

5 

_ 

4 

11 

Melrose, 

-^ 

1 

I 

^ 

f 

Middleboroagh, 

2 

1 

- 

» 

3 

Milford, . 

1 

1 

~ 

_ 

2 

Miltoii,   , 

5 

12 

_ 

,        32 

4$ 

^lonson, . 

1 

2 

_ 

3 

Xew  Bedford, 

29 

46 

2 

56 

m 

Kewbiirj'port^ 

17 

25 

- 

4 

46 

l^ewton^ 

1 

^ 

- 

- 

1 

North  Adams, 

16 

n 

_     1 

45 

74 

Kortii  Atdeboi-ou^ 

K 

4 

s 

2 

6 

14 

North  Brookfield, 

1 

_ 

-,. 

1 

1 

Norton,  . 

4 

1 

^ 

5 

Peaboiiv% 

13 

6 

2 

8 

2S 

Fittsficld,        , 

3 

1 

-. 

6 

9 

QuiDL*y,  . 

2 

5 

^ 

1     1 

B 

Eeadin<r. 

2 

1 

- 

- 

3 

Rockland, 

2 

5 

1 

2 

10 

liowley, . 

1           ^ 

- 

1 

*- 

4 

8alein»    . 

- 

1 

. 

1 

2 

.Honicrvilie,    . 

43 

57 

4 

29 

133 

Boiith  Aeton.  * 

— 

1 

. 

_ 

1 

South  horo  VI  i^h. 

6 

5 

- 

1 

12 

South  \\*ey mouth, 

-    1 

4 

- 

* 

4 

Spencer, 

1    ' 

1 

- 

~ 

2 

Sterlinir, 

2    1 

- 

- 

_ 

i 

Stoucham, 

^  i 

t 

I 

1 

e 

Taunton, 

1 
—  1 

^ 

2 

2 

12 

Tewksbuiy,   . 

3  1 

38 

- 

- 

41 

Wakcti*dd,      . 

7 

9 

— 

1 

17 

Ware,     . 

S    , 

1 

- 

4 

Warren.. 

ft 

9    i 

- 

1« 

3d 

\Vait*rtcywn.    . 

.        28 

24 

1 

64 

117 

\Vestborou|rh, 

1           1 

- 

- 

- 

1 

'est  BoylBtou, 

'\ 

I 

1 

2 
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CULTUSBa  KXAMIKXD  VOB 

DIAOMO8M. 

CuItUTM 

examined 
for  Release 

Whole 

Plaob. 

Number  of 
Cultures 

Positive. 

KegaUve. 

Doubtful. 

from  Quar- 
antine. 

examined. 

West  Brookfield,    .... 

3 

_ 

_ 

_ 

8 

Westford, 

« 

2 

. 

. 

2 

Williamstown, 

^ 

1 

- 

. 

1 

Winchendon, . 

9 

11 

1 

- 

21 

Winchester,   . 

84 

80 

_ 

67 

131 

Winthrop,      . 

- 

4 

1 

- 

5 

Wobiim, 

IS 

8 

2 

- 

23 

Wrentham,     . 

1 

- 

- 

- 

1 

State.       . 

671 

655 

84 

944 

2,204 

The  Relation  of  Clinical  to  Bactebiological  Diagnosis. 

Id  the  two  following  tables  is  given  a  comparison  of  the  clinical 
and  bacteriological  diagnoses  of  all  cases  examined  for  diagnosis 
during  the  two  years  ending  March  31,  1897,  and  March  31,  1898, 
respectively. 

In  the  clinical  diagnoses,  only  unqualified  statements  of  diphtheria 
or  non-diphtheria  are  included  as  positive  or  negative  diagnoses,  all 
qualified  statements  being  classed  as  doubtful.  In  the  bacteriological 
diagnoses  cultures  showing  excessive  dryness  of  the  culture  medium, 
contamination  or  scantiness  of  growth  are  considered  doubtful  and 
excluded  in  calculating  percentages.  In  negative  laryngeal  cases 
with  a  positive  clinical  diagnosis  a  second  culture  was  always  re- 
quested. The  possibility  of  error  in  the  bacteriological  diagnosis  is 
thus  reduced  to  a  minimum. 

In  these  tables  an  attempt  is  made  to  show  the  true  value  of  the 
bacteriological  diagnosis  to  the  physician  and  to  the  public  health,  both 
in  deciding  doubtful  cases  and  in  controlling  the  clinical  diagnosis. 


For  the  Year  ending  March  31, 1897. 


Uactkriological  DlAQMOaiS. 

Percentage 

Clikical  DiAOKosia. 

Posltlre. 

Negative. 

1 

Doubtftal. 

of  Error 
In  Clinical 
Diagnosis. 

Positive,  ^m  cases 

Negative,  1  lO  cases, 
Doubttiil,  177  cases. 
Not  given,  2U5  cases, 

239 

27 

70 

109 

115 

108 

104 

91 

2 
5 
8 
5 

32.4 
19.2 

602 
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For  the  Tear  ending  March  31, 1898. 


Baotxuolooioal  DiAOKOnS. 

CLinOAL  DlAQMOSlt. 

PoslUve. 

NiVfttlve. 

Doabtftil. 

of  Error 
tnClliiletl 

DtlVIMMU. 

Positive,  602  cases 

Negative,  281  cases, 
Doubtful,  241  cases. 
Not  stated,  261  cases,     . 

838 
67 

97 
108 

166 
176 
187 
143 

8 
6 

7 
10 

31.5 

24.4 

Persistexoe  of  Diphtheria  Baoilli  in  the  Throats  of  Patients 
Convalescent  from  Diphtheria. 

Here  are  incladed  only  cases  in  which  cultures  were  made  at  fre- 
quent intervals  until  a  negative  result  was  obtained.  The  time  of 
persistence  is  given  from  the  date  of  the  earliest  symptoms  of  disease. 

Bacilli  were  last  found,— 

At  tbe  end  of   1    week  in 8  cases. 

At  the  end  of   li  weeks  in 9  " 

At  the  end  of  2    weeks  in 18  " 

At  the  end  of   24  weeks  in 26  " 

At  the  end  of  8    weeks  in 34  " 

At  the  end  of  34  weeks  in 13  '* 

At  the  end  of   4    weeks  in 2o  " 

At  the  end  of  44  weeks  in 14  " 

.  At  the  end  of   6    weeks  in 7  " 

At  the  end  of  64  weeks  in 8  *' 

At  the  end  of   6    weeks  in 9  *' 

At  the  end  of    64  weeks  in 1  " 

At  the  end  of   7    weeks  in 6  " 

At  the  end  of   74  weeks  in 1  ** 

At  the  end  of   8    weeks  in 3  '* 

At  the  end  of    9    weeks  in 1  ** 

At  the  end  of    94  weeks  in 1  ** 

At  the  end  of  114  weeks  in 2  ** 

At  the  end  of  13    weeks  in 2  " 

At  the  end  of  21    weeks  in 1  ^ 

Average, 3.95  weeks. 


In  the  foregoing  table  the  period  given  is  calculated  only 
to  the  date  when  the  bacilli  were  last  found.  Since  cultures 
were  rarely  made  oftenet  tVi^xi  o\i^  ^  vreek  and  often  only  at 
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longer  iDtervals,  the  length  of  time  given  falls  below  the  actual 
length  of  time  daring  which  bacilli  were  present  in  the  throat  of  the 
patient.  , 

This  average  of  four  weeks  for  the  persistence  of  virulent  diph- 
theria bacilli  in  the  throats  of  convalescent  patients,  and  their 
occasional  persistence  for  several  months  after  complete  recovery  make 
it  evident  that  the  bacteriological  examination  of  cultures  before 
release  from  quarantine  is  as  important  to  the  public  health  as  the 
examination  made  for  diagnosis  of  the  disease.* 

*  For  investigatioDs  on  the  Tinxlence  of  bacilli  persisting  in  the  throat  after  recovery,  see 
the  Twentj-eighth  Annual  Report  for  1896,  p.  651. 
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EXAMINATIONS  OF  SPUTUM  AND  OTHER  MATERIAL 

SUSPECTED  OF  CONTAINING  THE  BACILLI 

OF  TUBERCULOSIS. 


The  examinations  of  material  for  saspected  tuberculosis,  which 
were  begun  in  1896,  have  been  continued  throughout  1897,  and  the 
whole  number  of  specimens  examined  was  nearly  twice  as  great  as 
that  of  the  previous  year,  although  it  was  not  large  in  either  year. 
This  department  of  the  work  of  the  bacteriological  laboratory  has 
proved  very  useful  as  a  means  of  diagnosis  and  of  confirming  clini- 
cal observations,  and  rendering  the  service  of  the  attending  physician 
more  certain  and  more  satisfactory. 

Suitable  packages  are  furnished  by  the  Board  for  transmitting  the 
sputum  or  other  material.  The  experience  of  the  past  year  renders 
it  imperative  that  certain  points  should  be  observed  by  all  who  avail 
themselves  of  the  facilities  which  the  Board  furnishes. 

1.  The  blank  forms  which  accompany  the  specimens  should  be 
filled  carefully,  and  each  inquiry  answered  as  far  as  possible. 

2.  No  sputum  or  other  infectious  material  should  be  sent  by  mail. 
Samples  sent  by  mail  subject  the  sender  to  a  heavy  penalty. 

3.  The  greatest  care  should  be  taken  that  the  contents  of  the 
bottles  cannot  possibly  leak  out. 

If  the  foregoing  directions  are  not  complied  with,  the  specimens 
will  be  rejected,  and  will  not  be  examined. 

The  following  tables  present  the  results  of  examination  of  sputum 
and  other  material  forwarded  to  the  Board  from  difi'erent  cities  and 
towns  for  the  purpose  of  determining  the  presence  or  absence  of  the 
bacilli  of  tuberculosis. 

The  whole  number  of  specimens  examined  was  236,  and  the  results 
were  as  follows  :  — 
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ar  Statement  of  Examinntions  made  by  the  Board  for  determining  the 
'resence  or  Absence  of  the  Bacilli  of  Tuberculosis  in  Sputum  or  Other  Material 
resented  for  Such  Examination. 


m 

1- 

Males. 

Femalu. 

Sex  hot  Stated. 

Town. 

Is 

»5 

s« 

1 
1 

1 

i 

1 

1 

1 

IS, 

16 

2 

4 

6 

4 

. 

gton, 

3 

. 

8 

. 

. 

- 

- 

thorough,  . 

6 

2 

1 

1 

1 

. 

- 

n,     . 

6 

1 

. 

8 

- 

. 

1 

:ton,. 

8 

3 

1 

1 

1 

1 

1 

iton, . 

2 

1 

. 

. 

1 

. 

. 

mtville], 

1 

. 

- 

1 

- 

- 

- 

cfield, 

S 

1 

- 

1 

1 

- 

- 

tree. 

1 

1 

- 

- 

- 

- 

. 

ford, . 

4 

-. 

1 

. 

2 

1 

- 

rly,  .       . 

1 

- 

- 

1 

- 

- 

- 

)D,       . 

1 

- 

1 

- 

- 

- 

- 

)ridge. 

8 

- 

8 

1 

4 

- 

- 

lea,    . 

6 

- 

2 

- 

4 

- 

- 

3n,    . 

1 

. 

- 

- 

1 

. 

. 

ers,  . 

9 

8 

2 

2 

2 

- 

- 

am,  . 

1 

~ 

- 

1 

- 

- 

. 

2tt,     . 

12 

2 

2 

5 

8 

- 

- 

aven, 

S 

— 

1 

- 

2 

- 

~ 

din,  . 

2 

1 

. 

. 

1 

. 

. 

lingham, 

6 

8 

2 

- 

1 

- 

- 

orough, 

8 

- 

1 

1 

1 

- 

. 

rook, 

S 

1 

- 

1 

1 

- 

- 

►ver,  . 

1 

- 

1 

- 

. 

. 

- 

Thill, 

5 

1 

. 

2 

2 

. 

- 

J  Park, 

1 

- 

- 

1 

- 

- 

- 

>« 

1 

— 

.-. 

— 

1 

» 

—  , 

borough, 

6 

2 

1 

2 

. 

. 

1 

en,    . 

2 

- 

1 

1 

. 

^ 

. 

'ord,  . 

1 

1 

- 

- 

- 

- 

- 

ton,    . 

1 

- 

— 

« 

1 

- 

. 

irood, . 

2 

- 

. 

1 

1 

- 

- 

Bedford, 

41 

9 

10 

11 

10 

_ 

1 

•sham. 

2 

_ 

1 

. 

1 

. 

_ 

cy,     . 

2 

1 

- 

. 

1 

-    « 

«. 

land. 

15 

5 

5 

2 

3 

- 

- 

Jng,  . 

1 

- 

- 

. 

1 

. 

- 

3ham, 

2 

- 

1 

- 

1 

_ 

. 

jrville, 

4 

2 

~ 

. 

2 

- 

. 

cer,   . 

3 

1 

- 

2 

- 

- 

- 

iton,  . 

1 

— 

-. 

- 

1 

. 

^ 

.•en,    . 

2 

1 

1 

• 

- 

. 

. 

efield. 

1 

- 

1 

^ 

. 

. 

. 

jrtown, 

8 

2 

2 

2 

2 

. 

. 

mouth, 

7 

1 

1 

"~ 

2 

2 

1 

606 


STATE  BOARD  OF  HEALTH.         [Pab.  Doc. 


Tabular  Statement  of  Examinalions  mcute  by  the  Board  for  determining  the 
Presence  or  Absence  of  the  Bacilli  of  Tuberculosis  in  Sputum  or  Other  Mate- 
rial presented  for  Such  Examination  —  Concluded. 
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Summary  of  the  Two  Years  ending  Maroh  31,  1898. 

Sexes.  —  The  total  number  examined  in  the  two  years  was  360, 
and  of  these,  157  were  males,  180  were  females  and  the  sex  of  23 
was  not  stated. 

Ages.  —  Of  the  whole  number  examined  43  were  under  twenty- 
years  of  age;  235,  or  75.6  per  cent,  of  those  whose  ages  were 
known,  were  between  twenty  and  fifty  years,  and  33  were  over  fifty. 

Of  the  specimens  from  persons  who  were  under  thirty  years  of 
age,  51.3  per  cent,  contained  the  bacilli  of  tuberculosis,  and  of  those 
from  persons  who  were  over  thirty  only  41.6  per  cent,  contained 
such  bacilli. 
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MALARIA. 


The  facilities  offered  to  the  physicians  of  the  State  in  the  diagnosis 
of  malaria  have  been  continued  during  the  present  year.  In  all,  74 
sets  of  blood  films  were  received  for  examination.  Deducting  2, 
which  were  so  poorly  prepared  as  to  be  unfit  for  microscopic  exam- 
ination, there  remain  72.  In  32  of  these,  or  44  per  cent.,  the 
malarial  parasite  was  found.  The  distribution  throughout  the  State 
is  given  in  the  following  table :  — 
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So  far  as  can  be  learned  from  the  blood  films,  the  tertian  parasite 
is  the  only  one  which  has  thus  far  invaded  the  State.  Crescents 
belonging  to  the  irregular  (testivo-autumnal)  type  have  not  been 
seen  since  the  beginning  of  the  work.  A  certain  amount  of  doubt 
must  necessarily  rest  upon  this  generalization,  as  a  single  examina- 
if  the  blood  cannot  be  definitely  relied  upon  to  determine  the 
ter  of  the  parasite. 
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The  large  proportion  of  cases  in  which  the  parasite  was  not  de- 
tected is  due  to  the  causes  mentioned  in  the  last  report.  In  some 
of  the  presumably  malarial  cases  in  which  parasites  were  not  found 
quinine  had  been  administered  before  the  films  were  made.  In  a 
considerable  number  of  cases  the  sender  was  himself  not  inclined  to 
regard  the  case  as  one  of  malaria,  but  hoped  to  get  some  light  from 
the  microscopical  examination  of  the  blood.  In  several  instances 
there  was  doubt  between  typhoid  and  malaria.  No  information  was 
receiyed,  however,  concerning  the  subsequent  course  of  the  disease. 

Owing  to  the  generally  meagre  information  at  our  disposal,  an 
analysis  of  the  cases  would  be  profitless  at  the  present  time.  We 
strongly  urge  physicians  living  in  regions  where  malaria  is  prevalent 
to  carry  with  them  the  small  cases  containing  cover-slips  provided 
by  the  Board,  so  that  the  films  may  be  prepared  at  the  very  outset, 
before  any  quinine  is  given.  This  precaution  would  probably  ensure 
more  accurate  diagnoses  than  are  now  possible. 
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STATISTICAL  SUMMARIES  OF  DISEASE  AND  MORTALITY. 


The  statistical  information  received  by  the  Board  during  each  year, 
either  through  the  medium  of  voluntary  returns  or  in  consequence 
of  legal  requirements,  has,  in  the  last  three  reports  of  the  Board, 
been  presented  under  four  different  heads  or  groups,  which  were 
summarized  and  defined  in  the  last  report  as  follows :  — 

1.  The  Weekly  Mortality  Returns, — These  consist  of  the  reports  of 
deaths,  which  are  made  up  weekly  and  are  sent  to  the  office  of  the  State 
Board  by  the  registration  officials  of  cities  and  towns.  They  are  voluntary, 
and  serve  principally  to  show  the  seasonal  prevalence  of  each  of  the  chief 
infectious  diseases,  and  the  mortality  of  children  under  five  years  old  in 
weekly  periods.  This  series  of  statistics  has  been  continued  by  the  Board 
for  more  than  twenty  years,  and  has  been  published  as  a  summary  for  fif- 
teen years.   • 

2.  The  Reports  of  Certain  Infectious  Diseases^  —  Diphtheria  and  Croup ^ 
Scarlet-fever^  Typhoid  Fever  and  Measles. — These  are  obtained  from  the 
annual  reports  of  local  boards  of  health  for  the  year  1897,  which  are  for- 
warded to  the  State  Board  from  cities  and  towns.  By  comparing  the  num- 
bers of  reported  cases  with  the  reported  deaths,  the  mean  fatality  of  each 
disease  in  the  places  from  which  the  reports  are  made  is  obtained  with  a 
reasonable  degree  of  accuracy. 

3.  Reports  of  Cities  and  Towns^  made  under  the  Provisions  of  Chapter 
302  of  the  Acts  of  1893,  — By  this  act  each  local  board  of  health  is  required 
to  report  to  the  State  Board  every  case  of  *'  disease  dangerous  to  the  pub- 
lic health"  which  is  reported  to  the  local  board.  A  digest  of  these  reports 
is  presented  in  summary  No.  III. 

4.  Reports  made  under  the  Provisions  of  Chapter  218  of  the  Acts  of 
1894.  — The  full  reports  of  deaths  occurring  in  each  city  and  town  having 
over  5,000  inhabitants  comprise  another  series  of  returns,  which  are  sum- 

'  marized  in  No.  IV.    These  reports  are  made  under  the  requirements  of  the 
following  statute :  — 

[ACT8  OP  1894,  Chapteb  218,  Section  3.] 
'^  In  each  city  and  town  having  a  population  of  more  than  five  thousand 
inhabitants,  as  determined  by  the  last  census,  at  least  one  member  of  said 
board  shall  be  a  physician,  and  the  board  shall  send  an  annual  report  of 
the  deaths  in  such  town  to  the  State  Board  of  Health.  The  form  of  such 
reports  shall  be  prescribed  and  furnished  by  the  State  Board  of  Health.'^ 
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I. 

Summary  op  the  Weekly  Mortality  Reports  from 
Cities  and  Towns. 

The  following  summary  comprises  the  returns  of  deaths  made  at 
the  end  of  each  week  by  the  town  clerks,  city  registrars  and  other 
officials  having  in  charge  the  vital  statistics  of  cities  and  towns. 

These  returns  are  compiled  each  week  and  published  as  a  bulletin, 
one  copy  of  which  is  sent  to  the  registering  officer  of  each  city  and 
town  in  the  State.  These  reports  are  necessarily  incomplete,  since 
they  are  voluntary,  and  comprise  the  mortality  statistics  of  a  part  of 
the  population  only,  the  reporting  places  being  chiefly  the  cities  and 
larger  towns.  The  value  of  the  weekly  mortality  returns  consists 
very  largely  in  the  fact  that  they  constitute  a  continuous  history  of 
the  prevalence  of  the  principal  infectious  diseases  throughout  the 
State,  so  far  as  can  be  learned  from  the  mortality  which  they  cause. 

In  connection  with  the  results  of  the  information  obtained  as  a 
consequence  of  the  enactment  of  chapter  302  of  the  Acts  of  1893, 
these  weekly  mortality  reports  furnish  to  the  Board  an  important 
index  of  the  health  of  the  people,  as  influenced  by  the  prevalence  of 
epidemic  diseases  at  different  seasons  of  the  year.  The  estimated 
population  of  the  cities  and  towns  contributing  to  the  returns  of 
1897  was  about  1,533,700,  or  about  three-fifths  of  the  total  popu- 
lation. 
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The  data  embraced  in  this  summary  are  the  following :  — 

Average  height  of  barometer  for  each  week. 

Mean  maximum  temperature. 

Mean  minimum  temperature. 

Rain  fall  expressed  in  inches. 

Total  deaths  reported  for  each  week. 

Deaths  of  children  under  five  years. 

Deaths  from  infectious  diseases. 

Deaths  from  consumption. 

Deaths  from  acute  lung  diseases. 

Deaths  from  typhoid  fever. 

Deaths  from  diarrhoeal  diseases. 

Deaths  from  scarlet-fever. 

Deaths  from  measles. 

Deaths  from  diphtheria  and  croup. 

Deaths  from  puerperal  fever. 

Deaths  from  whooping-cough. 

Deaths  from  malarial  fever. 

Deaths  from  small-pox. 

Deaths  from  erysipelas. 

Deaths  from  cerebro-spinal  meningitis. 

The  following  table  contains  a  summary  of  the  statistics  compiled 
*om  these  weekly  returns  of  mortality :  — 
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Total  Deates. 
The  whole  number  of  deaths  reported  for  the  year  1897  from  tie" 
cities  and  towns  conlributiDg  to  these  reports  was  28,987,  and  the 
average  number  per  week  was  557,  The  whoI«  number  was  less  by 
1,815  than  the  number  reported  from  the  same  towns  in  1896»  and 
only  9  more  than  the  number  reported  in  1895.  The  greatest  num- 
ber of  deaths  reported  io  a  single  week  was  700,  in  the  week  ending 
March  13 ;  the  least  number  was  433,  in  the  week  ending  December 
18.  The  weekly  average  number  of  deaths  repoi-ted  for  each  month 
was  as  follows  :  — 
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The  percentages  of  mortality  in  each  of  the  four  quarters  of  the 
year  were  as  follows  :  — 
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8eooad  qujirier,         ,,.*., 
Third  quarter,   ....... 

Foartb  quart«!r, 

TJ«2 
7, nil 
7.M7 
0»829 

M.60 

24.77 

2iM 

a,«4a 

38,097 

lOO.QO 

10,2TT 

100.09 

Deaths  under  Five  Tears  of  Age. 
The  reported  number  of  deaths  of  children  under  five  years  of  age 
was  10,277*  This  was  less  than  the  number  reported  in  1896  by 
700,  but  greater  than  that  of  1895  by  163.  The  average  weekly 
number  was  197.  The  greatest  number  reported  in  one  week  was 
372,  iQ  the  week  ending  July  31,  and  the  least  number  was  106,  in 
the  week  ending  December  4,  The  ratio  of  the  deaths  of  this  cttae 
to  the  total  reported  mortality  was  35.4  per  cent.  The  average 
weekly  number  of  deaths  of  children  under  five  years  of  age  by 
months  was  as  follows  :  — 


F«brQ«r7,        *•»*.••  179 

Uuth It/a 

April. 194 

^, 1S4 

H, U^ 


J^ir» iM 

AugQttf   *.*....«  aM 

S«pi«iDb«r, Wti 

October,  *.....,.  nt 

KoT9tDb«r IM 
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The  months  having  the  greatest  number  of  deaths  of  children 
under  five  years  of  age  were  July,  August  and  September,  and  those 
having  the  least  number  were  January,  June  and  November. 

Consumption. 
The  number  of  reported  deaths  from  consumption  was  3,022. 
This  number  was  less  than  those  reported  in  1896  by  221,  and  less 
than  those  of  1895  by  97.  The  weekly  average  was  58.  The 
greatest  number  of  deaths  reported  from  this  cause  in  a  single  week 
was  81,  in  the  week  ending  January  16,  and  the  least  number  was 
45,  in  the  weeks  ending  July  24,  August  7  and  September  4.  The 
average  weekly  number  of  reported  deaths  from  this  cause  in  each 
month  was  as  follows :  — 


Jannary, 66 

Febraary, 65 

March, 66 

AprU, 64 

May, 62 

June, 67 


July,  . 
Angaat,  . 
Septemberi 
October,  . 
November, 
December, 


61 
51 
52 
54 
60 
55 


The  following  table  presents  the  variations  from  the  weekly  aver- 
age number  of  deaths  from  this  cause  for  the  past  five  years :  — 


1894. 

1905. 

18»«. 

1897. 

1894. 

1895. 

1896. 

1897. 

Jaouary,   . 

+10 

—4 

+1 

+8 

July,       .       .       . 

- 

-9 

—1 

+3 

February, . 

+7 

+n 

+8 

+T 

Anguat,   . 

—4 

-18 

+10 

-7 

March,      .       .        . 

H-» 

+16 

—1 

+7 

September,     . 

-8 

—7 

-7 

-6 

April,        .       .       . 

-1 

-H 

+21 

+« 

October,  . 

-6 

—1 

—5 

—4 

May,.       .       .       . 

—7 

- 

+2 

■H 

November,      . 

-7 

—1 

—10 

+2 

Jane, 

—1 

+2 

+1 

-1 

December, 

+2 

-4 

—9 

—3 

The  ratio  of  reported  deaths  from  consumption  to  the  mortality 
reported  from  all  causes  was  104.2,  while  that  of  previous  years 
was  as  follows  :  — 


18S8, 184.2 

1889, 125.0 

1890, 180.0 


1893, 106.5 

1894, 111.8 

1895 107.7 


1891, 11«.* 

1892, 111.8 


1896, 
1897, 


105.8 
104.2 


The  ratio  to  the  reported  living  population  in  1897  was  1.97  per 
1,000,  as  compared  with  2.19  in  1896. 


620 


STATE   BOARD   OF  HEALTH.         [Pub.  Doc 


Acute  Lung  Diseases. 
The  number  of  reported  deaths  from  acute  lung  diseases  (bron- 
chitie,  pneumonia,  pleurisy  and  asthma)  during  the  year  was  3,732, 
and  the  weekly  average  was  72,  The  greatest  number  of  deaths 
reported  from  this  group  of  causes  in  a  single  week  was  160,  in  the 
week  ending  March  13,  and  the  least  number  was  18,  in  the  week! 
ending  August  7.  The  average  w^eekly  number  of  reported  deaths i 
from  these  causes  for  each  month  was  as  follows  :  — 


January, 91 

Pebruftry, ,        ,       *       *        *       *       *        .  IIB 

Umtch IZi 

April ,       .       .  Ill 


Jaly,. 

AQgUltf       • 

BepUeraber, 9ti\ 

Octobor 

NoTcmbeff        .       «       •        .        .        ,        . 
IHcftmber, ?i| 


The  months  having  the  greatest  number  of  reported  deaths  from^ 
these  causes  were  February  and  March,  and  those  having  the  least 
number  were  July  and  August,  The  ratio  of  reported  deaths  from 
acute  lung  diseases  to  the  reported  mortality  from  all  causes  was 
128.7  per  1,000.  The  estimated  death-rate  per  1,000  of  the  report- 
ing  population  from  these  causes  was  2.43,  as  compared  with  2,67  in 
1896. 

Typhoid  Fever, 

The  total  number  of  reported  deaths  from  this  cause  in  1897 
402,  and  the  avemge  weekly  number  was  8.     The  greatest  number 
reported  in  any  single  week  from  this  cause  was  17,  in  the  w^eeksi 
ending  August  2S  and  December  25,  and  there  were  no  deaths  re-l 
ported  from  t^^phoid  fever  for  the  week  ending  June  12.     The  aver- 1 
age  weekly  number  of  deaths  reported  from  this  cause  for  each 
month  was  as  follows  :  — 


Febriiary,  . 
Miircb^  • 
April, .       . 


July,   . 
An^at, 
Sflptcmbtr, 
October,      * 
Norembar, . 
D«c«iiiber,  < 


The  months  having  the  least  number  of  deaths  from  this 

were  May  and  June,  and  those  having  the  greatest  number  wer 

September  and  Octol^er.     The  ratio  of  reported  deaths  from  typhoid 

fever  to  the  reported  mortality  from  all  causes  was  14,2  per  1,000, 

the  ratio  to  the  reporting  population  was  .26  per  1,000,  aa  com^j 

d  with  .30  in  tUe  ^jvevvoua  ^*^^x. 


J 
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Diphtheria  and  Croup. 
The  total  number  of  reported  deaths  from  diphtheria  and  croup  in 
1897  was  922,  and  the  average  number  in  each  week  was  18.  The 
greatest  number  reported  in  a  single  week  from  these  combined 
causes  was  38,  in  the  week  ending  January  9,  and  the  least  number 
was  4,  in  the  week  ending  September  11.  The  average  number  of 
reported  deaths  from  these  causes  for  each  month  was  as  follows  :  — 


Janaary, 80 

February 24 

March, 20 

April 22 

May, 22 

Jane, 16 


July U 

Auguat 10 

September 12 

October, 18 

November, 17 

December 9 


The  ratio  of  deaths  from  diphtheria  and  croup  to  the  reported 
mortality  from  all  causes  was  81.8  per  1,000^  and  the  death-rate  for 
the  reporting  population  was  .60  per  1,000,  as  compared  with  .83 
in  the  previous  year. 

Scarlet-fever. 
The  reported  deaths  from  scarlet-fever  in  1897  were  231.  The 
greatest  number  reported  from  this  cause  in  a  single  week  was  15, 
in  the  week  ending  May  1.  There  were  five  weeks  in  which  no 
deaths  from  scarlet-fever  were  reported.  The  average  weekly  num- 
ber reported  in  each  moifth  was  as  follows  :  — 


January, 6 

February, 4 

March, 6 

7 


April, 

May, 

June, 


10 
6 


July,   .       . 
Auguat, 
September, 
October,      . 
November,  • 


December, .       .       .  ' 2 


The  ratio  of  deaths  from  this  cause  to  the  reported  deaths  from  all 
causes  was  7.97  per  1,000,  and  the  death-rate  of  the  reporting  popu- 
lation from  this  cause  was  .15  per  1,000,  as  compared  with  .13  in 
the  previous  year. 

Diarrhceal  Diseases. 
The  diseases  included  in  this  group  are  diarrhoea,  dysentery, 
cholera  morbus  and  cholera  infantum.  From  these  causes  combined 
the  number  of  deaths  reported  in  1897  was  2,307,  and  the  weekly 
average  number  was  44.  The  greatest  number  reported  in  a  single 
week  was  211,  in  the  week  ending  August  14^  audthft  Voi^t'osnol 
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Whooping-cough,    Malarial    Fever,    Ertsipelas,    Puerperal 
Fever  and  Small-pox. 
The  essential  statistics  relating  to  these  five  diseases  are  embraced 
in  the  following  table :  — 


ToUl  DMths 
Baported. 


Weekly 
Avenges. 


Bfttloper 

1,000  of  ToUl 

Reported 

Death!. 


Ratio  per 

1,000  of 

Reporting 

Popalation. 


WbooplDg^oough, 
Bryiipelaa, .       • 
Puerperal  fever, 
Small-poz, . 
MalarUl  fever.   . 


118 
61 
26 

8 
6 


2.18 
1.17 
0.50 
0.06 
0.10 


8.00 
2.10 
0.81 
0.10 
0.17 


.074 
.080 
.017 
.002 
.003 
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n. 

Fatality  (Ratio  op  Deaths  to  Cases)  from  Certain 
Infectious  Diseases  in  1897. 

The  statistics  presented  in  the  following  table  are  compiled  from 
the  published  reports  of  local  boards  of  health  for  the  year  1897 
which  have  been  forwarded  to  the  office  of  the  State  Board  of  Health. 
They  are  the  figures  representing  the  numbers  of  cases  reported  to 
local  boards  of  health  under  the  provisions  of  section  79  of  chapter 
80,  Public  Statutes. 

The  numbers  of  deaths  are  also  obtained  from  the  same  reports, 
and  the  comparison  of  these  two  series  of  figures  presents  a  fairly 
accurate  method  of  arriving  at  the  fatality  from  these  diseases  in  the 
places  from  which  they  are  reported.  The  figures  representing  the 
numbers  of  cases  are  probably  less  than  the  actual  numbers,  since 
some  cases  must  necessarily  escape  registration  through  neglect  to 
report  or  in  consequence  of  faulty  diagnosis. 

Cases  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  Healthy  1897. 


DlPHTHXRIA 
AHD  CBOUP. 

1         SCAKLKT- 
1            FBTEa. 

^  Vi;';r  1'  "..«„. 

City  or  Town. 

:i 

Cases. 

Deaths. 

Cases. 

1 

Deaths. 

Cases. 

Deaths.     Caaes. !  Deaths. 

Acaahoct 

2 

2 

- 

- 

8 

:!;    « 

1 

Adama, 

64 

8 

12 

1 

4 

4 

- 

- 

Araeabury, 

40 

*l 

36 

1 

18 

2 

S 

- 

Andovcr 

8 

-  1 

6 

- 

1 

- 

68 

- 

Arlington, 

8 

- 

10 

- 

- 

-    Il          - 
1 

- 

Athol 

20 

3  1 

- 

- 

- 

-     1       140 

- 

Attleborougb, 

32 

4    ; 

34 

- 

7 

- 

Ayor, 

3 

1 

- 

4 

- 

Barre 

8 

M 

3 

1 

- 

- 

6 

- 

Belmont, 

24 

2  ' 

12 

- 

8 

- 

11 

- 

Beverly 

24 

2 

34 

- 

8 

1  ; 

161 

"ROSTON, 

3,398 

4M 

1,938 

136 

609 

178    1 

4,&30 

» 

^g€WBter, 

2 

i 

45 

V 

2 

- 

- 
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Cases  of  Infeciiotis  Diseases  and  Deaths  reported  to  Local  Boards  of  Healthy  1897 

—  Continued. 


CITT  OR  Town. 


BroektoD,      . 
Brookline,     . 

0AM£BID0E,* 

Chslsea, 

Chicopbe,     . 

CohMset, 

Colralo, 

Concord, 

I>AnTert, 

D«dham, 

XMibampton, 

EVERXTT, 

Fau.  Ritsb, 

FiTCHBURO,  . 

Framiogham, 
FrankllD, 
FoxboroQgb, 
Gardner, 

OLOUOVBTBRft 

Great  Barrlngton, 
Greenfield,    . 
Hardwlck,    • 
Haykbhill,  . 
Hingham,      .       . 
Holyoke.t     . 
HudBOo, 
Hall,      .       . 
Hyde  Park,  . 
Ipswich, 
Lee, 

Leicester, 
Leominster,  . 
Lexington,    . 
Lowell, 
Lynn,   . 


DiraTBKBLL 
AND  CBOOP. 


Cases.  Deaths. 


127 
80 

821 
88 
65 
2 

18 

26 

82 

8 

160 

85 

88 

16 

8 

8 

16 

48 

18 
9 

06 

37 

89 

6 

2 

70 

64 

2 

40 

4 

176 

264 


SOAXLBT- 
FBYBB. 


Cases.  Deaths. 


41 

61 

281 

162 

5 

1 

28 

9 

20 

3 

10 

66 

190 

10 

21 

4 

8 

78 

48 

1 

8 

2 

168 

4 

25 


10 

1 


TTPBOm 
FXVXB. 


Cases.   Deaths. 


17 

4 
106 
10 


5 
9 
6 

27 

164 

31 

6 

11 
17 
20 


126 


16 
6 
4 
8 
4 
8 
106 

87 


6 
2 
11 
6 


4 
82 
5 
2 


16 


Mbaslbs. 


Cases.    Deaths. 


826 
49 

410 
18 


46 

17 

26 

6 

304 

767 
28 

7 

4 


46 
46 

73 

7 
8 

27 
3 

8 

136 

46 

1,086 

862 


*  8maIl-poz,  2  cases,  both  fatal. 


t  Bmall-poz,  1 1 
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Cases  of  Infectious  Diseases  and  JDealhs  reported  to  Local  Boards  of  Health,  1897 

—  Concluded. 


City  oh  Towk. 


Wakefield,    . 
Walpole, 
Waltham,*  . 
Ware,    . 
Warren, 
WatertowD,  . 
Wellealey,     . 
Weetfield,     . 
Weatford,     . 
WeetOD, 
Whitman,      . 

WOBDRN, 
WORCEBTKB, 

Wlncbendon, 

Winchester, . 

Totals,    . 


Fatality,  per  cent.. 


DiPHTHBBIA 
AMD  CbOUP. 


Cases.  I  Deaths. 


60 

3 

87 

14 

10 

58 

7 

6 

4 

3 

6 

92 

312 

17 

63 

7,866 


SCARLXT- 
FKVKB. 


1.107 


14.1 


Cases.    Deaths. 


49 
2 
40 

7 
73 

6 
22 
13 

6 

8 
23 
264 

3 
30 


6.406 


I  Cases,  j  Deaths. 


Ttphoid 

FXTXR. 


11 
8 

19 
1 
4 

14 
1 

14 
1 
1 
2 

14 
100 

14 

4 

2,161 


Cases.    Deaths. 


464 


21.1 


69 

109 

7 

16 
208 


165 

622 

6 

35 


18,706 


3 
17 


96 


0.7 


*  Small-pox,  2  oases. 

The  cities  and  towns  embraced  in  the  foregoing  table  are  98  in 
number,  or  20  more  than  those  presented  in  the  previous  year. 
They  comprise  about  three-fourths  of  the  population  of  the  State. 

The  reported  cases  of  diphtheria  and  croup  were  less  than  those 
of  1896,  and  the  number  of  deaths  was  less  than  that  of  either 
of  the  three  preceding  years  and  the  fatality  was  also  less,  being 
only  14.1. 

The  reported  cases  of  scarlet-fever  were  more  than  those  reported 
in  1896,  and  the  fatality  (4.7  per  cent.)  was  less  than  that  of  any 
year  since  1892. 

The  reported  cases  of  typhoid  fever  were  less  than  those  of  any 
year  since  1892,  and  the  fatality  (21.1)  was  greater  than  that  re- 
corded in  any  previous  year  since  1892. 

The  reported  cases  of  measles  were  far  more  than  those  of  any 
previous  year,  but  the  fatality  (0.7)  was  less. 
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Typhoid 

Fever 

1891. 

1898. 

1898. 

1894. 

1895. 

1896. 

1897. 

ToUl. 

Reported  cases,        .... 

Deaths, 

FaUlity  (percent.), 

2,414 
400 
19.0 

1,802 
435 
28.0 

2,457 

492 

20.0 

2.814 
488 
17.0 

2,666 
458 
17.2 

3,016 
471 
15.6 

2.151 
464 

21.1 

17,409 
3.253 
18.7 

Measles. 

1 
1891. 

1892.      1898. 

1894. 

1895. 

1890. 

1897. 

Total. 

Reported  cases 

Deaths 

FaUlity  (per  cent.), 

5,861 
84 
1.4 

783 
31 
4.0 

6,290 
98 
1.6 

2,051 
87 
1.8 

5,033 

75 

1.6 

6,861 

65 

0.9 

13,705 
96 
0.7 

40,eu 

486 

,.2 

In  the  foregoing  table  the  statistics  relating  to  diphtheria  and 
croup  have  been  arranged  in  two  periods,  which  may  properly  be 
called  the  pre-antitoxin  and  the  antitoxin  periods,  since  antitoxin 
came  into  general  use  in  the  State  about  the  beginning  of  the  year 
1895.  The  mean  fatality  in  the  former  period  (1891-94)  was  28.3 
per  cent,  (ratio  of  deaths  to  cases),  and  in  the  latter  period 
(1895-97)  it  was  16  per  cent. 

In  order  to  compare  the  general  fatality  from  diphtheria  in  Massa- 
chusetts with  that  of  another  country  in  which  systematic  notifica- 
tion of  a  large  number  of  cases  has  been  conducted  for  a  period  of 
several  successive  years,  the  following  figures  for  England  are  pre- 
sented, as  published  in  the  annual  reports  of  the  Local  Government 
Board  :  — 

England. 

[Local  Qovernment  Board  figures.] 


■ 



_ 

Diphtheria. 

Crodp.             1 

Total.             1 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Per  Cent. 

1890, 
1891, 
1892, 
1893. 
1894, 
1896. 
1896, 

33,977 
20,712 
17,581 
18,700 
25,498 

8,177 
4.761 
4,236 
4,2-26 
6,372 

1,169 
1.436 
1,266 
1,263 
1,366 

401 
685 
486 
640 
666 

2,953 
11,919 
16,146 
22,148 
18,887 
19,968 
26,868 

763 
2,829 
3,678 
5.436 
4,722 
4,766 
6,928 

25.5 
23.7 
23.6 
24.5 
26.1 
23.9 
22.1 

Total 

96,468 

21,761 

6,489 

2,668 

117,829 

28,011 

- 

Mean  fat 

ality 

(per 

cen 

to.  . 

22.6 

41.1 

28.8 

28.8 
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The  following  figures  present  the  fatality  from  diphtheria  and 
croup,  scarlet-fever  and  typhoid  fever  in  England,  as  reported  by 
the  Local  Government  Board  of  England  for  the  years  1890-96  :  — 
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III. 

Ofpicial  Returns  op  Notified  Diseases  Dangerous 
TO  THE  Public  Health,  1897. 

The  following  summary  embraces  the  returns  of  diseases  **  danger- 
ous to  public  health,"  made  to  the  State  Board  of  Health  under  the 
provisions  of  chapter  302  of  the  Acts  of  1893.  Since  the  act  in 
question  did  not  specify  the  diseases  intended  to  be  reported  to  the 
Board  (except  small-pox)  the  Board  issued  a  circular,  in  which  it 
expressed  its  opinion  as  to  the  particular  diseases  which  should  be 
reported  under  the  provisions  of  this  act.  They  were  the  following  : 
sinall'poXy  scarlet-fever^  measles^  typhoid  fever^  dvphtheria^  mem-' 
branous  croup,  cholera^  yellow  fever,  typhus  fever^  cerebrospinal 
meningitis,  hydrophobia,  malignant  pustule,  leprosy  and  trichinosis. 

The  report  of  1893  embraced  the  returns  of  the  fractional  year 
only  which  immediately  followed  the  enactment  of  the  statute,  while 
those  of  1894,  1895  and  1896  were  each  for  a  full  year. 

The  whole  number  of  cases  of  infectious  diseases  reported  in  1897 
was  27,925,  which  were  divided  as  follows :  — 

Reported  eases  of  small-pox, 18 

Reported  cases  of  diphtheria  and  croup, 7,613 

Reported  cases  of  scarlet-fever, 5,496 

Reported  cases  of  typhoid  fever, 2,10-4 

Reported  cases  of  measles, 12,695 

Total 27,925 

The  summary  for  the  five  years  1893-97  is  as  follows :  — 


Reported  Cases  of 


Small-pox. 

Diphtheria 
and  Croup. 

Scarlet- 
fever. 

Typhoid 
Fever. 

Meaales. 

18M  (four  month*  only),. 

1894,    

1W5 

1896, 

1897,    

35 

181 

1 

5 

18 

1,100 
4,178 
7.806 
8,616 
7.613 

2,914 
6,781 
6.194 
8,801 
6,405 

1,626 
2,872 
2,488 
2,687 
2,104 

1,603 
2,183 
4,868 
6,862 
12,695 

Totol, 

240 

29,S21 

25,186 

11,0T6 

27,561 
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Seasonal  Distribution.  —  By  months  these  diseases  were  reported 
as  follows  in  1897  :  — 

Cases  of  Infecticms  Diseases  reported  to  the  Board  by  Months  during  1897. 


, 

i 

i 

> 

£ 

i 

i 

2 

1 

1 

fr? 

1 

5 

i 
1 

1 

i 

January,  . 

1,045 

537 

178 

1.983 

An^et,  . 

828 

268 

242 

106 

February, 

727 

415 

88 

1,846 

September,     . 

882 

225 

311 

38 

Maroh,      . 

600 

593 

78 

2,142 

October, . 

667 

8S9 

410 

48 

April,       . 

630 

654 

86 

2,076 

November,     . 

790 

3M 

228 

48 

May. 

674 

799 

94 

2,412 

December,     . 

092 

372 

178 

136 

Jane, 
July. 

584 

447 

650 
305 

96 
98 

1,367 
493 

ToUl, 

7,5«1» 

6,441* 

2.080»|12.fl8«» 

*  The  difference  between  the  figure*  In  this  line  of  total*  and  that  which  la  given  in  the  precediof 
table  Is  accounted  for  by  the  fact  that  three  towns,  Natlek,  Revere  and  Wellesley,  aent  returns  In 
which  the  number  of  cases  were  not  specified  by  months.  The  cases  reported  In  those  towna  were  u 
follows :  — 


Diphtheria 
and  Croup. 

Scarlet- 
fever. 

Typhoid 
Fever. 

Meailee. 

Natlck, 

Revere 

Wellesley 

38 

7 
7 

21 
5 

28 

4 
20 

o 

52 

54 

24 

9 

In  order  that  the  foregoing  figures  may  be  interpreted  with  greater 
facility  the  following  table  is  appended  :  — 

ItUcfiMty  of  Prevalcjicc 


DiPHTHKRIA  AXI> 

Crocp. 

1       SCAHLKT-FKVKR, 

Ttpiioid  Fbvkr. 

MEA8LKS. 

1897. 
A     i     B 

1H06. 

1807. 

1806. 

1897. 

1806. 

1897. 
A          B 

64.0      18.5 

18*6. 

B 

'     A 

B 

B 

1 

A 

B 

»      1 

B 

January, 

33.7  1  16.8 

12.4 

1 
17.3 

11.6 

12.6  ' 

6.7 

10.1 

6.4 

6.4 

February, 

25.1  ,  12.5 

11.3 

i  14.3 

9.6 

10.5  1 

2.9 

5.0 

4.4  1 

63.7 

18.4 

8.7 

March,    . 

19.3  1     9.6 

8.9 

19.1 

12.9 

11.4  1 

2.5 

4.4 

3.2    : 

69.1 

19.9 

8.4 

April,     . 

21.0  1  10.5 

7.3 

1  21.8 

14.7 

10.7  1 

2.9 

6.0 

3.1  , 

09.2 

20.0 

8.9 

May.       . 

21.7  1  10.8 

10.2 

25.8 

17.3 

9.7 

3.0 

5.3 

4.9 
5.3 

n.s 

22.4 

16.S 

June, 

19.6  i    9.7 

8.9 

,  18.3 

12.8 

10.7  ' 

3.2 

5.6 

45.2 

13.0 

IS.O 

July,      . 

14.4  1     7.2 

7.1 

9.8 

6.6 

6.4  I 

3.2 

5.6 

6.0  . 

15.9 

4.6 

S.9 

August,  . 

10.4       5.2 

7.2 

■     8.3 

5.6 

5.9  1 

7.8 

13.7 

14.4  1 

3.6 

1.0 

3.3 

September, 

12.7       6.3 

7.6 

7.5 

5.0 

6.3  , 

10.4 

18.3 

18.9  • 

1.3 

.4 

4.0 

October, 

21.5      10.7 

14.4 

10.9 

7.4 

9.9  1 

13.2 

23.3 

27.2 

1.5 

.4 

6.4 

November, 

26.3  1  13.1 

13.0 

,  13.1 

8.8 

13.2  1 

7.5 

13.3 

16.0 

1.6 

.5 

10.2 

December, 

22.3  j  11.1 

11.4 

12.0 

8.1 

12.4 

1 

5.7 

10.1 

10.0 
10.0  , 

4.4 
34.7 

1.3 

19.9 

Mean, 

20.7  j  10.0 

10.0 

,14.9 

10.0 

10.0 

5.7 

10.0 

10.0 

10.0 

The  figures  in  the  foregoing  table  are  introduced  for  the  purpose, 
ot  o(  comparing  the  pTevaX^xie^  ol  ow^  ^\^^^^^  ^\\2vi  ^\\<5Xk^r^  but  of 
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presenting  the  reports  of  each  month  upon  a  unifornoi  basis  of  com- 
parison, month  by  month,  so  that  the  relative  intensity  of  each 
disease  is  shown  for  each  month.  The  method  also  has  the  advan- 
tage of  eliminating  the  apparent  errors  of  computation  arising  from 
the  unequal  length  of  the  months. 

The  figures  may  be  read  as  follows :  for  example,  the  mean  daily  num- 
ber of  reported  cases  of  diphtheria  and  croup  in  January,  1897,  was  33.7  ; 
of  scarlet-fever,  17.3;  of  typhoid  fever,  5.7;  and  of  measles,  64.0  (see 
columns  marked  A)  ;  and  the  mean  daily  number  of  the  same  diseases  for 
the  whole  year  1897  was,  respectively,  20.7,  14.9,  5.7  and  34.7.  Assum- 
ing a  standard  of  10  as  the  daily  mean  of  each  disease  for  the  year,  the 
ratios  for  January  were  as  follows :  diphtheria  and  croup,  16.8 ;  scarlet- 
fever,  11.6 ;  typhoid  fever,  10.1 ;  and  measles,  18.5  (see  columns  marked 
B).  Tliat  is  to  say,  for  each  10  reported  cases  of  diphtheria  and  croup 
occurring  throughout  the  year  1897,  as  a  daily  mean,  there  were  16.8  daily 
in  January,  12.5  in  February,  etc. 

The  foregoing  table  shows  that  the  seasonal  prevalence  of  these 
four  infectious  diseases  has  followed  very  nearly  the  same  course  in 
each  of  the  years  1896  and  1897,  and  this  has  also  coincided  with  its 
average  prevalence  during  the  past  twenty  years. 

Diphtheria  in  1897  prevailed  with  its  greatest  severity  in  January, 
falling  to  less  than  the  mean  in  March  and  increasing  slightly  in 
April  and  May  (this  increase  in  May  being  noticeable  in  both  the 
years  1896  and  1897),  then  falling  to  a  minimum  in  July,  August 
and  September,  and  rising  again  in  October,  November  and  Decem- 
ber in  each  year. 

Scarlet-fever  in  1897  was  at  its  maximum  in  May,  having  the 
highest  prevalence  in  the  first  half  of  the  year  and  diminishing  con- 
siderably in  the  last  half.  The  same  was  true  of  1896,  except  that 
the  disease  presented  a  sharp  rise  in  November  and  December. 

Typhoid  fever  followed  very  nearly  in  the  same  course  in  each 
year,  its  prevalence  being  moderate  in  the  first  six  months  and 
then  rising  sharply  till  October,  but  diminishing  again  to  the  end  of 
the  year. 

Measles  in  each  year  prevailed  with  greater  intensity  in  the  first 
half  of  the  year  than  in  the  last  half.  The  difference  between  the 
prevalence  in  the  first  and  last  six  months  was  much  greater  in  1897 
than  it  was  in  1896.  Its  sharpest  prevalence  in  1897  was  in  May 
and  in  1896  in  December.     The  reported  cases  of  this  disease  have 
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Cases  of  Infectious  Diseases  reported  to  the  Stale  Board  of  Seatth  from  Otte 
dred  and  Seventy-two  Cities  and  Toums  during  1897 — Continued. 


Hun- 


1     ^ 

i 

1^ 

XI  9 

i 
1 

ii 

|l" 

Typhoid 
Fever. 

s 

1 

BSTXRLT, 

20 

33 

' 

183 

Gill..        .        .        . 

- 

- 

49 

Bolton,     . 

1 

- 

2 

2 

Gloucester,  . 

48 

43 

21 

- 

Boston,  . 

3,507 

2,028 

641 

4,276 

Grafton,   . 

2 

1 

- 

Bourne,    . 

1 

- 

- 

Granville, 

- 

- 

1 

- 

Box  ford,  . 

- 

- 

1 

Great  Barringtoo,  . 

- 

1 

- 

Bralntree, 

2 

3 

- 

- 

Groveland, 

2 

13 

5 

Bridgewater,    . 

3 

37 

3 

- 

Hadley,    . 

1 

4 

12 

Brockton,      . 

106 

28 

0 

230 

Hampden, 

8 

1 

- 

Brookfleld,      .        . 

- 

- 

3 

Hardwick, 

12 

2 

_ 

- 

Brookllne, 

27 

53 

5 

53 

Harvard,  . 

1 

4 

1 

- 

BarlingtoD, 

- 

2 

- 

- 

Hatfield,  .       .       . 

- 

- 

- 

Cambridge,    . 

322 

236 

114 

400 

Haverhill,    . 

98 

150 

122 

45 

Chxlssa, 

74 

126 

7 

15 

Hingham, 

18 

3 

- 

4 

Chelmsford,     . 

7 

7 

- 

100 

Hinsdale, . 

2 

10 

- 

- 

Clinton,    . 

6 

10 

6 

119 

HoUiston, 

2 

- 

- 

- 

Colraln.    .        .        . 

1 

18 

- 

Hopklnton, 

1 

- 

- 

5 

Concord,  . 

13 

11 

8 

45 

Hudson,   . 

5 

65 

4 

8 

Cottage  City,   . 

2 

- 

1 

1 

Hull.         .       .       . 

- 

1 

- 

7 

Danvers,  . 

26 

10 

0 

15 

Huntington,     . 

3 

- 

- 

- 

Dartmouth, 

- 

5 

- 

- 

Hyde  Park,      .       . 

21 

15 

8 

8 

Dedham, . 

31 

5 

7 

24 

Ipswich,  . 

63 

- 

6 

3 

Dighton,  . 

8 

7 

- 

- 

Kingston, 

- 

14 

. 

2 

Douglas,  . 

10 

1 

1 

- 

Lawrxncv,     . 

138 

268 

66 

208 

Dover, 

1 

- 

- 

- 

Leicester, 

- 

1 

2 

3 

Dudley,    . 

2 

6 

2 

- 

Leominster,     . 

41 

16 

6 

129 

Dnzbnry, 

2 

7 

7 

18 

1  Lexington, 

8 

2 

4 

38 

Saat  Bridgewater,  . 

2 

4 

- 

- 

'  Lincoln,    . 

1 

1 

- 

- 

Ea«thampton,  . 

- 

5 

- 

- 

Lowell,  . 

186 

87 

105 

1,088 

Bast   Longmeadow, 

3 

1 

- 

- 

'  Lynn, 

183 

41 

79 

187 

EVIKRBTT, 

136 

58 

27 

279 

Maldbn,  . 

110 

60 

43 

756 

:Fairhaven, 

1 

2 

« 

- 

Manchester,     . 

- 

6 

- 

- 

Kalrooath, 

2 

_ 

4 

21 

Mansfield,        .       . 

1 

- 

- 

- 

K^LI.   RiTSR,    . 

42 

134 

100 

123 

Marblehead,     . 

- 

- 

- 

32 

KlTCHBURO,       . 

79 

10 

88 

780 

Marlborough, 

9 

49 

6 

27 

Pox  borough,    . 

3 

8 

10 

2 

Marshfield,      .       . 

1 

5 

- 

88 

'•ranklin,  . 

4 

7 

- 

- 

Medficld,  .       .       . 

- 

7 

- 

90 
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Cases  oj  Infectious  Diseases  reported  to  the  State  Board  of  Health  Jrom  One  Hun- 
dred and  SeveTity-two  Cities  and  Towns  during  1897  —  Continued. 


i 

1^ 

l_ 

1 

1 

|l 

T 

i 
: 

Medford, 

24 

10 

2 

27 

RoyalatoD, 

- 

1 

- 

- 

Medway,  .       . 

2 

- 

- 

- 

1  Salex,     . 

IM 

80 

18 

- 

Merrimac, 

2 

30 

- 

- 

i  Bandisfield,      . 

- 

5 

4 

- 

Middleborough 

2 

- 

4 

10 

!  BanguB,    . 

11 

16 

1 

s 

MiddletoD,       . 

S 

8 

- 

1 

Scituate,  . 

I 

4 

8 

1 

Mllford,    .       . 

7 

4 

- 

4 

Seekonk, . 

1 

3 

- 

- 

MiUbury. .        . 

3 

2 

8 

11 

1  Sharon,    . 

2 

- 

Milton,      .       . 

22 

25 

2 

85 

j  Sherbom, 

2 

- 

3 

« 

Monaon,  . 

1 

5 

3 

12 

1  Shirley,    .       . 

4 

3 

1 

2 

NaUck,     . 

7 

28 

- 

2 

1  Somerset, 

8 

5 

1 

Needham, 

11 

8 

4 

1 

1  SOXERYILLE,    . 

803 

156 

50 

flO 

New  Bedpobd,     . 

142 

142 

.     72 

57» 

Southampton, . 

1 

- 

1 

Newbdrtport,      . 

14 

1 

4 

1  1   Soathborongh, 

2 

1 

- 

1 

Newton,  . 

127 

125 

52 

709  1  Springfield,  . 

139 

116 

35 

SI 

North  Adams, 

32 

24 

21 

2  .   Sterling,  . 

1 

- 

' 

' 

Northampton, 

67 

11 

1 

4  1   Stoughton, 

« 

3 

North  Andover, 

6 

10 

3 

9      Stow, 

;      1 

- 

- 

- 

Northborough, 

3 

3 

1          -  '   Sturb ridge. 

i        18 

" 

- 

- 

Northbrldge,    . 

i          1 

1 

2 

1         -      Sutton,      . 

1 

3 

7 

- 

North  Rrookfield,    . 

2 

16 

ti 

11      Swampscott, 

1 

14 

5 

IT 

Norton,     . 

18 

- 

1          -      Swanzey, . 

1              1 

'          1 

8 

- 

- 

Norwood, 

6 

15 

8 

1         1     Taunton, 

!    ^^ 

68 

11 

IT 

Orange,    . 

! 

1 

- 

1          9      Templeton, 

1 

15 

3 

Palmer,     . 

i  s 

3 

1 

;          2      Townuend, 

1 

15 

Paxton,     . 

1  - 

5 

- 

-  .   Truro, 

1 

. 

1 

Pcabody,  . 

88 

20 

» 

-      Upton, 

;       ^ 

23 

i 

T6 

Pepperell, 

5 

7 

' 

j          7  1   Uxbridge, 

4 

9 

Pclernham, 

- 

1 

1     ' 

1 

Waltuam, 

1        89 

1        40 

12 

41 

Plymouth, 

4 

1    ''' 

5 

1        12 

Ware, 

13 

1 

2 

- 

QuiNcr,   . 

23 

1 

i        48 

16 

411 

1 

Wareham, 

- 

1 

4 

Randolph, 

!          3 

1 

4 

- 

1 

Warren,   . 

'        10 

9 

i2 

Reading,  . 

5 

1          0 

4 

'          2 

Watertown, 

62 

40 

S 

lOS 

Revere,     . 

38 

21 

4 

i 

Webster,  . 

; 

24 

2 

1 

Rochester, 

1 

1 

- 

! 

Wellesley, 

7 

5 

20 

• 

Rockport, 

7 

6 

4 

1         -  '    Wcstbo rough, 

3 

- 

■ 

1 

Rowley,    . 

8 

I          2 

7 

1  '    Weit  Brookfleld, 

- 

3 

- 

1 
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Cases  of  Infeelious  Diseases  reported  to  the  State  Board  of  Health  from  One  Hun- 
dred arid  Seventy-two  Cities  and  Towns  during  1897 — Concluded. 


O*' 

|l 

it 

i 

1 

i 

il 

5 

ii 

i 

s 

Westfleld, 
Westford, 
Weston,  . 
West  wood, 
Weymoath,     . 

6 
2 
8 
1 

21 
4 
5 

18 

14 

6 

1 

7 
16 

14 
2 

1 

9 
3 
18 

11 

197 

47 
66 

1 

Winchendon,  . 
Wlnthrop, 

WOBURN, 
WOROESTEB,    . 

Wrentham, 
Totals,       . 

10 

13 

78 

296 

1 

7,613 

2 

4 

19 

223 

1 

1 
2 
7 
90 
2 

6 

40 

80 

443 

Whitman, 
WlUiamstown, 

5,496 

2,104 

12,095 

List  op  Towns  from  which  no  Reports  were  received. 

/.    CUies. 
Chicopee,  Holyoke. 

//.     Towns  having  a  Population  of  More  than  5,000  in  Each. 


Athol, 

Blandford, 

Framingham, 

Gardner, 

Greenfield, 

Melrose, 


Methuen, 

Mont^ue, 

North  Attleborough, 

Rockland, 

Southbridge, 

Spencer, 


Stoneham, 
Wakefield, 
West  Springfield, 
Winchester.— 16. 


///.     Towns  having  a  Population  of  More  than  1,000,  but  less  than  5,000  in  Each, 


Acton, 

Acushnet, 

Ashburnham, 

Ashfield, 

Ashland, 

Bellingham, 

Belmont, 

Billerica, 

Bradford, 

Buckland, 

Canton, 

Carver, 

Charleraont, 

Charlton, 

Chatham, 

Cheshire, 

Chester, 

Clarksburg, 

Cohasset, 

Conway, 


Dalton, 

Deerfield, 

Dennis, 

Dracut, 

Easton, 

Edgartown, 

Essex, 

Freetown, 

Georgetown, 

Groton, 

Hamilton, 

Hanover, 

Hanson, 

Hardwick, 

Hoi  brook, 

Holden, 

Hopedale, 

Hiibbardston, 

Lancaster, 

Lee, 


Lenox, 

Littleton, 

Ludlow, 

Lunenburg, 

Mattapoisett, 

Maynard, 

Millis, 

Nantucket, 

Newbury, 

New  Marlborough, 

Northfield, 

Norwell, 

Orleans, 

Oxford, 

Pembroke, 

Provincetown, 

Ravnham, 

Renoboth, 

SalisbniT, 

Sandwida, 
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List  of  Towns  from  wuich  no  Reports  were  received — Concluded, 

III,     Towns  having  a  Population  of  More  than  IfiOO^  but  less  than  5fi00  in  Eac 

—  Concluded. 


Sheffield, 

Shelbume, 

Shrewsbury, 

South  Iladley, 

Stockbridge, 

Sudbury, 

Tewksbury, 


Tisbury, 

Topsfiold, 

Walpole, 

Wayland, 

West  Bridgewater, 

West  Boylston, 

Westminster, 


!      West  Newbury, 
Westport, 
West  Stockbridge, 
Wilbraham, 
Williamsburg, 
Wihnington, 
Yarmouth.  —  81. 


IV,    Towns  having  Less  than  1,000  Inhabitants, 


Alford, 

Ashby, 

Becket, 

Berkley, 

Bernardston, 

Boxborough, 

Boylston, 

Brewster, 

Brimfield, 

Carlisle, 

Chesterfield, 

Chilmark, 

Cummington, 

Dana, 

Dunstable, 

Kastham, 

Egromont, 

Enfield, 

Erving, 

Florida, 

Gay  Head, 

Goshen, 

Gosnold, 

Gran  by, 

Greenwich, 

Halifax, 

Hancock, 


Hawley, 

Heath, 

Holland, 

Lakeville, 

Lanesborough, 

Leverett, 

Ley den, 

Longmeadow, 

Lynnfield, 

^lanon, 

Mashpee, 

Mendon, 

Middlefield, 

Monroe, 

Monterey, 

Montgomery, 

Mount  Washington, 

Nahant, 

New  Ashford, 

New  Braintree, 

New  Salem, 

Norfolk, 

North  Reading, 

Oakham, 

Otis, 

Pelham, 

l*eru. 


'      Phillipston, 
Plainfield, 
Plympton, 
Prescott, 
Princeton, 
Richmond, 
Rowe, 
Russell, 
Rutland, 
Savoy, 
Shutesbury, 
South  wick, 
Sunderland, 
Tolland. 
Tyngsborough, 
Tyringham, 
^^  ales, 
Warwick, 
Washington, 
Wellfleet, 
Wendell, 
Wenham, 
Westhampton, 
West  Tisbury, 
Whately, 
Windsor, 
Worthington  —  81. 
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IV. 

Official  Returns  of  Deaths  in  Cities  and  Large 
Towns  (Chapter  218,  Acts  of  1894). 

The  following  summary  comprises  the  results  obtained  from  the 
tabulation  of  the  returns  required  by  chapter  218  of  the  Acts  of 
1894,  whereby  the  board  of  health  of  each  city  and  populous  town 
is  directed  to  send  to  the  State  Board  of  Health  an  annual  state- 
ment of  the  deaths  in  such  city  or  town  upon  a  blank  form  fur- 
nished by  the  State  Board. 

The  whole  number  of  cities  and  towns  included  in  this  list  is 
85.*  The  total  population  of  these  85  cities  and  towns  by  the 
census  of  1895  was  2,034,658. 

The  death  rates  of  these  towns  in  the  following  summary  for  the 
year  1897  are  calculated  upon  an  estimated  population,  such  esti- 
mate being  based  upon  the  rate  of  growth  from  1890  to  1895,  as 
taken  from  the  census  returns. 

This  estimate  would  add  one  more  town  to  the  list  for  1897 
(Williamstown),  and  the  returns  of  this  town  are  included  in  the 
summary,  although  not  required  by  the  statute,  making  the  total 
number  of  towns  included  in  the  summary  86. 

The  estimated  population  of  these  86  towns  in  1897  was  2,149,901, 
or  about  80  per  cent,  of  the  total  population  of  the  State. 

The  whole  number  of  deaths  registered  in  these  towns  in  1897 
was  38,919,  and  the  death  rate  calculated  upon  the  foregoing  esti- 
mated population  was  18.1  per  1,000  living.  This  rate  was  con- 
siderably less  than  that  of  1896. 

Sexes.  — The  number  of  deaths  of  males  was  19,622,  or  50.5  per 
cent,  of  the  whole  number  of  deaths  of  those  whose  sex  was  known  ; 
and  the  deaths  of  females  were  19,270,  or  49.5  per  cent.  There 
were  27  in  which  the  sex  was  not  stated  in  the  returns. 

Ages.  —  The  deaths  shown  by  four  groups  of  ages,  as  recom- 
mended by  Korosi,  were  as  follows  :  — 

*  The  town  of  Montague  has  failed  to  make  the  necessary  retumt  in  each  year  since  the  law 
was  enacted.  Hence  it  has  become  necessary  to  complete  the  returns  for  that  town,  as  far  at 
possible,  from  other  sources. 
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Deaths. 
1897. 

PBRCBVTAOKe  OP       ' 

All  Deaths. 

AGES. 

Death!. 
1897. 

rBSCElTTACBa  OW 

All  DsATfla. 

A0E8. 

1897. 

1896. 

1897. 

1899. 

Under  1  year, 
1  to  20.  .       .       . 

9,108 
6,99« 

23.47 
18.03 

24.07 
17.75 

20  to  60,       . 
50  and  over, 

9,«4 
13,016 

24.06    1      24.97 
83.64          32.31 

The  deaths  of  infants  under  one  were  9,108,  or  23.47  per  cent, 
of  the  total  mortality,  and  those  of  children  under  five  years  were 
13,281,  or  34.23  per  cent,  of  the  total  mortality. 

All  of  the  percentages  in  this  table  are  estimated  upon  the  number 
of  deaths  of  persons  whose  ages  were  specified  in  the  returns.  The 
total  number  of  deaths  in  which  the  age  was  not  specified  was  115. 

Months  and  Quarters.  — The  number  of  deaths  in  each  quarter  of 
the  year  is  shown  in  the  following  table :  — 


First  quarter,     . 
Second  quarter, 
Third  quarter,   . 
Fourth  quarter, 
Total.   . 


Deaths. 
1897. 


10.208 
0,201 

10,662 
8,768 


88.919 


rSBCBirrAOBS. 


1897. 


26.46 
23.64 
27.40 
22.50 


100.00 


23.58 

23.97 
30.60 
21. S5 


100.00 


The  intensity  of  the  seasonal  death  rate  is  shown  in  the  following 
table,  the  method  employed  being  explained  on  page  633  in  Section 
III.,  relating  to  disease  notification  :  — 

Seasojial  Intensity  of  the  DecUh  Rate. 


1  Mean  Daily 

I).alh» 

per  Month. 

1897. 

.  Cestlsimal  Ratio. 
1897.         1899. 

Mean  Daily 

Deaths 
per  Month. 
'      1897. 

Ce.stksimal  Katio. 

1897. 

115^ 

1899. 

January, 

107.2 

100.6 

90.84 

August, 

.       .            122.7 

130.38 

February, 

114.2 

1 

107.1 

06.08 

fcyepicmber. 

.  ;          108.5 

101.8 

100.79 

March. 

.  1          121.6 

114.1 

97.56 

October, 

.  1          100.0 

93.8 

'     88.03 

ApA- 

111.2 

1                       1 

104.3 

103.51 

1  November, 

.  1           93.1 

87.8 

i     82.lt 

Jtof •  • 

. :      101.2 

91.0 

94.9 
85.3 

96.22 
89.40 

December,  . 
Annual  n: 

.  1           92.4 

86.7 

1     00.41 

^m^  •      • 

lean,           106.6 

100.0 

100.00 

jtolr.  • 

.  '          116.2    1 

109.0    i 

1 

138.24 

1 

No.  34.]  STATISTICAL  SUMMARIES.  641 

The  figures  in  the  foregoing  table  indicate  a  greater  UDiformity  in 
the  death  rate  throughout  the  year,  comparing  one  month  with 
another,  than  is  shown  by  the  figures  of  1896,  and  reference  to  the 
reports  of  the  two  preceding  years  also  shows  a  more  uniform  death 
rate  than  those  of  1894  and  1895,  which  would  indicate,  when  taken 
in  connection  with  an  examination  of  the  table  of  causes  of  death, 
a  more  healthful  year. 

In  the  two  years  having  the  highest  death  rates  in  Massachusetts 
in  the  pa^t  half  century  (1849  and  1872)  the  maximum  departures 
from  the  yearly  means  were,  respectively,  83.4  per  cent,  in  August, 
1849 >  and  40  per  cent,  in  August,  1872,  while  the  greatest  in  1897 

I  was  only  15.1  per  cent.,  in  August. 
Causes  of  Death. 
Table  IV.  presents  the  mortality  of  the  cities  and  towns  embraced  in 
this  summary,  classified  by  causes  of  death  for  the  year  1897,  The 
same  figures  are  again  presented  in  a  condensed  form  in  Table  V., 
wherein  the  comparative  mortality  from  diflerent  diseases  and  groups 
of  diseases  for  the  four  years  during  which  the  law  has  been  in  oper- 
ation may  l^e  examined, 

■  From  this  table  it  appears  that  there  has  been  a  decided  decrease 
in  the  death  rate  from  nearly  all  of  the  causes  of  death  enumerated 
in  the  tabic,  the  principal  improvement  being  shown  in  the  infectious 

I  diseases  near  the  top  of  the  column.  It  is  a  source  of  much  satisfac- 
tion to  note  that  marked  changes  have  taken  place  in  the  death  rate 
from  those  diseases  which  are  clearly  preventable,  and  which  may  be 
taken  as  an  index  of  better  sanitary  organization  and  work  iu  the 
cities  and  towns  named  in  the  list.  Consumption,  diphtheria,  typhoid 
fever,  puerperal  fever,  aod,  in  a  measure,  cholera  infantum,  are  dis- 
eases which  yield  to  the  action  of  human  agencies  ;  and  in  every  one 

■  of  these  there  was  a  marked  drop  in  the  death  rate,  not  only  as  com- 
pared with  that  of  1896,  but  also  with  that  of  the  three  preceding 

I   years  embraced  within  the  operations  of  the  statute  of  1893. 
There  are,  however,  indications  that  these  death  rates  are  based 
upon  an  estimate  of  population  which  is  too  high,  although  estimated 
upon  careful  and  exact  methods.     Comment  has  often  been  made  in 
these  reports  uixjd  the  fact  that  estimates  made  in  intercensal  years 

■  are  liable  to  error  in  either  direction,  and  that  no  method,  either 
arithmetical,  geometrical  or  otherwise,  can  produce  exact  results 
the  absence  of  other  definite  knowledge*     It  was  for  this  rea^n 
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the  tables  of  death  rates  made  up  from  the  total  estimated  popula 
lion  hfive  been  published  in  parallel  columos,  together  with  the  per- 
centages of  the  total  niortality  in  each  of  the  annual  reports  since 
and  iocludiDg  1892  (see  pages  xlviii,  xlix,  twenty-fourth  annual 
report,  1892),  and  especially  in  the  very  full  report  of  last  year,  _ 
embracing  the  statistics  of  forty  years  (1856-95).  f 

The  table  of  percentages  of  total  mortality  acts,  in  a  measure,  ai 
a  check  or  control  in  case  of  erroneous  estimates  of  population*  II 
is  for  this  reason  that  a  similar  condensed  statement  is  here  intitH 
duced  io  Table  V. 

The  changes  in  the  death  rate  from  consumption,  typhoid 
and  puerperal  fever  (see  child-birth  in  report  of  1896,  page 
have  been  quite  fully  treated  in  the  last  annual  report.  To  tliese 
may  be  added  the  later  comments  on  the  changes  in  the  death  rate 
from  diphtheria,  which  appear  in  the  figures  of  the  past  tbre«  yetn», 
The  fact  that  an  apparent  decrease  is  shown  in  such  causes  of  death 
as  suicide  and  accident,  which  clearly  is  not  due  to  active  sanitary 
measures,  lends  support  to  the  theory  of  a  high  estimate  of  popoli- 
tion,  A  careful  examination  of  the  figures  in  Table  V.  would  »eeai 
to  indicate  a  lower  annual  rate  of  increase  from  1895  to  1897  than 
the  2.2  per  cent,  which  prevailed  from  1890  to  1895- 

The  following  preventable  causes  of  death,  consumption,  measles, 
scarlet-fever,  diphtheria,  whooping-cough,  typhoid  fever,  puerperal 
fever  and  cholera  infantum,  together  constituted  27.2  per  cent*  of 
the  total  mortality  in  1894,  but  had  fallen  off  successively  to  24.2, 
24«2  and  21.9  io  the  three  succeeding  years,  while  the  principal 
acute  lung  diseases,  diseases  of  the  heart,  brain,  kidneys,  cancer, 
suicide  and  accident  had  increased  from  35*7  per  cent,  of  the  total 
mortality  to  36,9,  36.9  and  38.5  per  cent,  in  the  three  BUCceBsive 
years. 

These  all  combined  constituted  the  greater  part  of  the  total  mor- 
tality in  each  of  the  four  years  1894-97,  and  of  the  diseases  specified 
in  the  table  entitled  the  '*  Balance  of  Mortality,"  in  the  last  annual  — 
report,  page  812.  ■ 

The  only  cause  of  death  which  showed  a  very  marked  increase  in 
its  death  rate  over  that  of  previous  years  was  cerebro-spinal  menin- 
gitis, which  prevailed  as  an  epidemic  through  the  spring  and  early 
summer  of  1897,  and  gave  rise  to  the  special  investigation  ordered 
by  the  Board,  the  results  of  which  have  been  published  io  a  sepaimle 
document. 


I 
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Table  I. 


KEK»irriva  Citiu  avd  Towiri. 


AffiiHbtiry^ 
AmloTrT,  . 
ArJlDgutOi  * 
Albol. 

EVTKRLY,    . 

Braliiere«,  . 

BMOCKTOVt 

Oon<^rdp     . 

YAhh   RlTHBj 
FlTCiiBURG, 

FmnkaDt  , 
0At<dDflr,     * 

BAVKSUttX, 

Ilad*9ti*  * 
Byd«  Pftrk, 

Lv^mLiitlftr, 

Lywv, 

M«lfatl49D,      * 

Mldd^etwroUKhi 


I»»7. 


7^« 

7,7Si 

S17JS2 
17J8S 

S,4T1 
T«34£ 


«p4ft4 
»»7Tfi 

ai,4oa 


11,418 

9,M7 

S3,S»4 
7,4«S 
lfi,44a 

lt,a4S 


e»ftat 


Akpobtjvo  C(t»i  Airs  T&w)ts. 


Manugns,*         « 

NHtlek, 

New  Bedford^ 

NvVTBUBTrORTi 

Newmjs,    . 

NORTD  ADAVSt 
KORfRAVPTClN, 

Nvrlh  AltleboFongb, 
eVorthbrfdKQ,      . 

PhloiciT't       »        .        , 
PcAbod;,    , 

PljBoailif  ,       » 

QUIHCT.       . 

RciTare,       *        .        « 

RocbLHDd,  ,       .       . 
Rockport,  ,       , 

Boulbbrldg*, 

WALTIUJlf 

Wan, 

Webit«r,     . 
W««lbOf«i]gb,    . 
We«lA*ld,  « 
Weat  SpHiigfleldi      • 
Weymouth,         «         , 
Whitiana,   . 
WUJ!UmBiciin),  .        , 
VVlDcbcatt^r^       •        • 

WOBClPTSBp      . 


Tola], 


E4tlii»(«d 


2^,900 

I7,44i 

5t5AS 
*,fl77 
6,993 
10,446 

6,S47 
6J«i 

5i,37T 
l,4M 

7,1  W 
&4J^ 

ll.Bli 
7,n9 
«,074 

5,2SI 

11,4«1 

fi,2«4 

14,441 


3,140,001 


*  MonUgue,  do  relaru;  dnU  eomplled  from  town  roport. 
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The  population  upon  which  the  foi-egoing  death  rates  are  calculated 
is  estimated  for  1897  by  the  usual  rule,  from  the  rate  of  increase  in 
the  foregoing  five-year  period  (1890-95). 
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The  following  abstract  has  been  compiled  from  the  reports  of  local 
boards  of  health,  and  contains  the  principal  points  of  sanitary  inter- 
est, selected  from  those  reports  which  have  been  forwarded  to  the 
office  of  the  State  Board. 

Adams. 

Heretofore,  many  cases  which  were  very  mild  and  would  hardly  be  re- 
garded as  diphtheria  have  not  been  reported  to  the  board,  but  under  the 
present  system  of  diagnosing  cases,  by  the  use  of  culture  tubes,  all  cases, 
whether  mild  or  severe,  are  reported. 

The  board  has  taken  every  precaution  during  the  past  year  to  prevent 
the  spreading  of  contagious  diseases,  and  twice  resorted  to  closing  the 
schools,  which  resulted  each  time  in  a  very  decided  decrease  in  the  spread 
of  the  disease. 

The  keeping  of  swine  within  the  fire  district  has  resulted  in  so  many  and 
such  frequent  complaints  against  this  nuisance  that  the  board  has  been 
compelled  to  take  action,  and  has  made  the  following  regulation :  — 

All  persons  are  hereby  forbidden  to  keep  swine  within  the  limits  of  the  fire 
district,  in  the  town  of  Adams,  Mass.,  on  and  after  April  1, 1898,  except  those 
having  a  special  license  for  the  keeping  of  the  same.  The  board  reserves  the 
right  to  revoke  the  license  for  the  keeping  of  said  swine  at  any  and  all  times, 
when  the  rules  and  regulations  for  the  keeping  of  said  swine  are  not  complied 
with. 

The  board  recommends  that  the  town  erect  a  slaughter  house,  and  charge 
each  licensed  butcher  a  nominal  sum  for  slaughtering  there. 

Amesburt. 

We  point  with  a  great  amount  of  pride  to  the  fact  that  the  milk  supply 
of  Amesbury  at  the  present  time  is  of  an  exceedingly  high  order.  The 
regulaticm  pertaining  to  the  milk  supply  met  with  a  willing  response  from 
all  the  producers  except  two  out  of  town.  One  of  these  thought  better  of 
it  later,  and  complied  with  the  request.  The  other  was  brought  into  court 
and  fined.  He  appealed  to  the  superior  court.  He  pleaded  guilty  in  the 
superior  court,  and  his  case  was  placed  on  file. 

The  question  of  how  to  dispose  of  the  dead  bodies  of  animals  killed  by 
order  of  the  State  still  comes  up  for  consideration.  This  board  recom- 
mends that  a  small  appropriation  be  voted  to  either  erect  or  secure  the  use 
of  a  small  slaughter  house  where  this  work  can  be  done.  A  small  furnace 
is  necessary  to  cremate  the  viscera  of  these  animals. 


660 


STATE  BOARD   OF  HEALTH.         [Pub.  Doc. 


All  unhealthy  cows  found  by  tbe  inspector  io  New  Hampshire  were  dis- 
posed of  so  that  the  milk  should  not  be  sold  in  Amesbury. 

Diphtheria.  —  A  little  more  than  twenty-five  per  cent,  of  those  cases 
treated  without  aotitoxin  proved  fatal.  Of  those  treated  with  antltoxtii^ 
one  hundred  per  cent,  recovered. 

Arlington, 

During  the  past  year  the  town  has  been  singularly  free  from  aoj  epidemic 
of  cotitagiouB  disease. 

Our  statistics  show  that  in  1894  there  were  reported  13  eases  of  diph- 
theria aod  37  cases  of  scarlet  fever;  in  1895,  40  cases  of  diphtheria  and  20 
cases  of  scarlet  fever ;  in  189R,  20  cases  of  diphtheria  and  7  cases  of 
scarlet  fever;  in  1807,  8  cases  of  diphtheria  and  10  oases  of  scarlet  fever. 
During  these  four  years  the  population  of  the  town  has  steadily  increased, 
while  the  number  of  cases  of  diphtheria  ami  scarlet  fever  has  steailily 
decreased. 

Attleborough. 

It  has  been  our  custom  not  to  require  the  head  of  the  family  or  other 
members  working  in  shops  to  remain  at  home  or  absent  themselves  from 
their  various  vocations,  provided  the  sick  person  is  kept  in  an  apartmetti 
away  from  the  living  rooms,  and  that  they  have  nothing  to  do  with  tbe  care 
of  the  patient.  This  rule  has  worked  well  and  will  be  followed  by  us,  on* 
less,  as  a  resnlt  of  carelessness  or  otherwise,  the  health  of  the  commii&ity 
seems  to  be  imperilled. 

The  almost  universal  use  by  physicians  of  the  antitoxin  sernm  in  tba 
treatment  of  diphtheria  has  robbed  that  disease  largely  of  its  terrors. 
Early  in  the  year  the  local  board  availed  itself  of  the  offer  of  the  Slate 
Board  to  furnish  free  to  towns  this  serum,  and  we  ba%'e  had  kept  in  one  of 
the  drug  stores  in  town  a  supply  sullieient  to  furnish  this  wonderful  agent 
for  immediate  use  by  physicians.  Forty-five  bottles  were  used  during  the 
year.  This  action  of  the  State  Board  seems  to  us  to  be  of  the  greatest 
benefit  to  the  community,  and  we  trust  that  they  will  continue  to  furnish 
this  valuable  remedy »  which  othenvise,  from  its  great  cost,  would  be  all 
denied  many  people. 

Beverly. 

We  have  introduced  the  new  formaldehyde  gas  generator  for  famigatingt 
and  find  it  very  satisfactory. 

BOSTOK. 

The  total  number  of  deaths  for  the  year  was  11,154,  a  decrease  from 
previous  year  of  480  deaths.  The  death  rate  for  the  year,  as  calculated 
on  an  estimated  population  of  528,912,  was  21.08  per  1,000  inhabitanti. 
This  rate  is  less  by  1.45  than  that  of  the  previous  year,  and  the  loweal 
since  1879.  
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Infant  Mortality.  —  The  perceDtage  of  deaths  under  one  year  in  1885 
was  30.0 ;  in  1890  the  percentage  was  26.78,  and  in  1895,  26.35.  A  table 
has  been  constructed  on  the  following  method,  which  is  generally  admitted 
to  be  accurate,  viz.,  deaths  under  one  year  of  age  to  100  births.  The  de- 
crease in  this  table  is  notable. 


Deaths  under  One  Year 

of  Age, 

to  each  100  Births. 

TSAU. 

i 

i 

i 

i 

i 

i 

i 

m 

i 

m 

8 

i 

i 

m 

i 

i 

p* 

i 

m 

i 

M 

PereanUges, 

10.1 

10.8 

18.0 

17.6 

«.» 

17.8 

18.2 

17.0 

17.5 

10.2 

17.210.6 

16.6 

.... 

14.7 

Medical  Inspection  of  Schools,  —  The  number  of  cases  of  infections  dis- 
eases found  in  the  schools  during  1897  has  been  less  than  in  previous  years, 
as  would  be  expected  in  the  great  falling  off  in  the  total  cases  in  the  city. 
The  attention  and  watchfulness  of  the  inspectors,  however,  have  continued, 
and  with  marked  effect,  not  only  in  pointing  out  a  large  number  of  cases 
and  causes  of  sickness,  but  in  creating  a  larger  interest  in  the  physical  wel- 
fare of  the  school  children. 

Summary  of  Reports  of  Medical  Inspectors  of  Schools  for  1897. 

Specific  infectious  diseases, 495 

Oral  and  respiratory  diseases, 8,638 

Diseases  of  the  ear, 91 

Diseases  of  the  eye, 489 

Diseases  of  the  skin, 2,775 

Miscellaneous  diseases, 5,289 

Total  number  of  examinations, 12,777 

Number  recommended  to  be  sent  home, 2,781 

Kumber  of  consultations  with  teachers  (about  pupils  returning 

to  school), 927 


Lodging-houses.  —  The  personal  experience  of  the  board  of  health  war- 
rants the  conclusion  that,  to  measurably  check  the  fostering  of  immoral 
and  unclean  habits  of  men  and  their  crowding  into  ill-fitted  and  dangerous 
buildings,  as  well  as  for  the  welfare  of  the  better  disposed,  it  is  necessary 
to  make  and  enforce  wholesome  regulations  for  the  construction,  equipment 
and  care  of  all  cheap  lodging-houses,  and  to  this  end  the  following  rules 
and  regulations  have  been  adopted :  — 

1.  The  means  for  light  and  ventilation  shall  be  satisfactory  to  the  board  of 
health,  and  beyond  the  control  of  lodgers. 

2.  All  floors  and  stairways  shall  be  sound,  smooth,  and  either  painted  or  sH 
lacked. 
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S.  There  shall  be  nil  owed  not  less  th&n  three  hundred  cubic  feet  of  space  to 
each  lodger  in  sleeping- rooms. 

4.  Open  and  spactuns  dormitories  shall  be  preferred. 

5.  Sitiglo  or  snmll  rooms  shull  be  ul lowed  oiiljr  in  exceptioDal  cases,  and  thoa 
only  with  fireproof  partitions, 

6.  No  carpeting  shall  be  allowed  on  floors  or  stairways. 

7.  There  shall  not  be  less  than  two  horizontal  feet  between  the  sidea  of  asj 
two  beds, 

8»    All  bedsteads  shall  be  single,  and  of  iron. 

9,     Blankets  shall  be  required  and  **' comforters"  shall  be  prohibited. 

10*    Mattresses  shall  be  covered  with  a  waterproof  corering. 

IL     No  person  shall  be  allowed  to  retire  or  sleep  in  his  day  clothing. 

12,  No  person  who  is  not  clean  shall  bo  allowed  to  retire  without  a  bath. 

13,  WattT*c]osets  (one  to  every  twenty  lodgers),  lavatories  and  !%hoirer-li 
with  hot  and  cold  water,  all  with  open  plumbing,  shall  be  famisbed  on 
floor,  and  the  floors  to  same  shall  be  of  marble,  slate  or  concrete. 

14.  All  movable  rexieptacles  for  excretions  are  prohibited. 

15,  Smoking  in  sleeping-rooms  is  prohibited, 

16.  All  stairways,  fire-escapes  ami  other  means  of  exit  in  case  of  fire  shall  be 
in  accordance  with  the  statutes  and  ordinances  on  that  subject,  and  to  the  sfatisfac- 
tion  of  the  building  commissioner, 

17.  Stoves  for  heating  shall  be  allowed  only  under  the  most  favomblo  oondi* 
tions  for  safety. 

18.  The  use  of  portable  kerosene  lamps  is  prohibited. 

19,  A  reliable  penM>ii  or  persona  shall  be  in  attendance  at  all  hours  of  thi 
night 


Disinfection, — The  amotint  of  diBiDfection  in  dwellings  during  the  pMl 
year  has  falleo  off  Bomewhat^  owing  to  the  smaller  number  of  cases  of  diph- 
theria and  scarlet  fever,  while  the  care  and  completeness  of  this  work  hts 
been  greatly  improved,  and  our  means  for  flnding  and  dealing  with  iofeo* 
tious  diseases  have  largely  increased  and  been  rendered  more  effective. 
The  new  agent,  formaldehyde  gas,  which  was  pnt  in  nse  here  in  Janttary, 
1896,  and  mentioned  in  our  last  anniml  report,  has  proved  sntHeienUj  ef- 
fective to  warrant  its  general  use  as  a  surface  disinfectant  in  place  of  the 
fiulpbur-dioxide  process.  The  steam  plants  for  disinfection  in  the  city  and 
at  quarantine  have  been  continued  in  active  U8e«  as  have  also  been  the 
bichloride  of  mercury  and  the  chloride  of  lime.  The  following  table  pre- 
sents a  list  of  the  diseases  and  of  the  infected  articles  and  placed  for  whicb 
this  work  has  been  done  :  — 


Diphtheria $,984 

Scnrlet^fever, .        .        .        •  1^58$ 

Mt?asles, lO 

Phthisis,    . la 

Small  pox, 11 

Glanders..        . 10? 
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Miscellaneous, 4 

Infected  bedding,  etc.  (lots), 42 

Infected  clothing  (lots), 29 

Infected  books,  etc.  (lots), 11 

Infected  carriages  (lots), 7 

Infected  schools  (lots), 8 

Rooms  disinfected, 9,477 

Garbage  and  Refuse  Disposal.  —  The  board  is  gratified  in  being  able  to 
state  that  the  outlook  for  the  erection  of  plants  by  the  city  for  greatly  im- 
proved methods  of  disposal  of  garbage  and  other  refuse  of  the  city  is  good. 
The  proposed  reduction  plant  at  '^  Calf  Pasture"  would  do  away  with  sev- 
eral serious  garbage  nuisances  in  the  city,  and  the  proposed  incinerating 
plant  for  the  combustible  refuse,  on  Albany  Street,  would  abate  a  nuisance 
at  Fort  Hill  wharf,  and  relieve  the  harbor  and  beaches  of  collections  of 
most  obectionable  materials. 

Bakeries.  —  Under  the  law  governing  bakeries,  344  of  them  have  been 
examined,  and  alterations  made  so  as  to  comply  with  the  law.  All  water- 
closets  have  been  removed  from  the  bakeries  and  wash-rooms  provided.  In 
all  cases  where  there  was  direct  communication  between  stables  and  bak- 
eries, partitions  have  been  built  and  direct  communication  cut  off.  All 
bakeries  have  been  whitewashed  once  in  three  months,  according  to  the 
law.  In  two  instances  the  owners  of  bakeries  which  were  connected  with 
stables  were  obliged  to  remove  their  horses  to  other  places,  as  satisfactory 
alterations  could  not  be  made  within  their  establishments. 

Public  Baths. — There  were  eighteen  bath-houses  in  operation  during  the 
year  1897,  which  were  used  by  the  public  to  the  extent  shown  in  the  follow- 
ing summary :  — 


1S06. 

1897. 

Total  men  and  boys, 

Total  women  and  girls, 

611,894 
189,841 

636,360 
120,915 

Total  of  both  sexes, 

801,235 

657,275 

Stables.  — The  number  of  applications  for  the  occupation  of  stables  dur- 
ing the  year  was  257.  Of  this  number,  198  were  granted,  86  were  refused, 
8  were  withdrawn  and  15  are  awaiting  action. 


Extracts  from  Reports  of  Medical  Inspectors. 
During  the  past  year  459  persons  dying  without  a  physician  in  attendance  have 
been  reported  to  this  office.    In  all  these  eases  a  personal  visit  has  been  made, 
the  body  examined,  and  a  probable  diagnosis  made  before  granting  a  permit  for 
burial.    Five  cases  were  referred  to  the  medical  examiner  for  investigation. 
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Tuberculosis.  — The  following  table  shows  the  percentage  of  taberculosis 
in  cattle  killed  at  the  abattoir :  — 


Clabs  of  AmCAL*. 

Kamber 
Reoelred. 

PercenUge. 

Whole  number  of  all  kinds,      .... 
Cows  from  eastern  States,         .... 
Bulls  from  eastern  States,         .... 
Steers  from  eastern  States,       .... 
Cows  from  western  States,        .... 
Steers  from  western  States,      .... 

21,020 

2,044 

260 

333 

18,392 

70 

66 

3 

1 

0.333 
3.229 
1.200 

Under  the  head  of  ''  Cows  from  eastern  States  "  is  understoM  those  ani- 
mals from  all  of  the  New  England  States,  including  Massachusetts. 

Glanders.  —  There  has  been  reported  to  the  board  of  health  during  the  past 
year  175  horses  under  the  suspicion  of  having  glanders  or  farcy.  Of  these, 
19,  on  examination,  were  found  to  be  affected  with  some  other  disease,  3 
coild  not  be  found,  and  153  proved  to  have  glanders,  and  were  at  once 
reported  to  the  Board  of  Cattle  Commissioners.  Of  the  153  cases  of  glan- 
ders, 8  were  animals  which  were  found  in  Boston,  but  which  belonged  in 
some  other  city,  and  had  never  been  in  any  stable  in  this  city. 

Ribies.  —  During  the  past  year  eight  dogs  have  died  within  the  city  with 
symptoms  suspicious  of  rabies.  One  dog  which  had  always  been  kept  with 
two  of  the  above  dogs  that  had  died  was  placed  in  quarantine  for  ninety 
days,  and  at  the  expiration  of  that  time  it  was  released  from  quarantine,  as 
no  symptoms  of  rabies  had  appeared.  A  dog  which  had  been  bitten  by  a 
rabid  dog  was  ordered  killed,  as  the  method  of  quarantine  was  insufficient, 
and  several  small  children  were  thereby  exposed  to  this  animal. 


Bridoewater. 

Early  in  February  two  cases  of  scarlet  fever  occurred  in  the  normal 
boarding  hall.  These  cases  were  quarantined  within  the  building,  and 
every  precaution  taken  to  prevent  the  spread  of  the  disease ;  nevertheless, 
from  previous  exposure,  several  more  cases  developed,  and  it  was  thought 
best  to  close  the  school  for  weeks,  to  prevent  the  further  spread  of  the  dis- 
ease. Meanwhile  great  care  was  taken  to  prevent  contagion  in  the  model 
school.  The  teachers  were  sent  away  from  Normal  Hall  to  board,  and  all 
observing  by  students  of  the  normal  school  was  for  the  time  prohibited. 
These  protective  measures  were  successful,  and  no  case  of  scarlet-fever 
occurred  in  the  model  school. 

On  the  return  of  the  normal  pupils  at  the  end  of  two  weeks  it  was  found 
necessary  to  provide  for  some  of  the  convalescents  who  were  not  yet  ready 
to  be  released  from  quarantine,  and  a  house  was  taken  on  Mt.  Prospect 
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Street  to  be  need  as  a  hoflpitaK  To  tbis  bouse  these  patieoU  were  removed. 
Subsequently  other  cases  which  occurred  were  immediately  transferred  to 
the  hospital.  In  this  way,  after  much  anxiety  and  iDCoaveQieDce*  tbe 
spread  of  the  disease  was  cheeked.  The  whole  number  of  cases  In  ooooec* 
tioQ  with  the  normal  school  was  nineteea. 


Brockton. 

The  death  rate  for  the  year,  as  calculated  on  a  populatton  of  35^853  (the 
State  Boani  of  Health*8  estimate),  was  13.19  per  1»000  inhabitants.  This 
rate  is  less  by  4>95  than  that  of  the  previous  year,  and  the  lowe^it  with  one 
exception  for  nine  years. 

The  board  is  of  the  opinion  that  the  final  disinfection  of  tho  prt rouses 
where  there  have  been  coutaglous  diseases,  to  be  done  in  a  thorough  and 
reliable  manner^  should  be  done  by  a  person  nnder  Ibe  immediate  supervi* 
sion  of  the  board. 

Nearly  two  hundred  estates  were  oonnected  with  the  public  sewer  tbe 
past  year. 

BROOKLmB. 

With  a  population  of  18^47,  206  deaths  give  a  mortality  of  only  11.18 
per  1,000  inhabitants  fur  1897. 

As  an  important  aid  to  a  correct  diagnosis  in  cases  of  fever  sn3(>ected  by 
the  physician  to  be  typhoid,  the  board  has  arranged  for  free  bacteriological 
examinations,  which  compare  favorably  in  point  of  accuracy  with  tboae 
provided  by  the  board  for  the  diagnosis  of  tuberculosis  and  diphtheria. 

It  ia  believed  this  test,  the  **  Widal  reaction,"  will  be  most  useful  in  tbt 
detection  of  light  or  ^^  walking  cases"  of  typhoid,  the  class  of  casea  Ibal 
are  most  dangerous  in  spreading  tbe  disease,  because  undetected  and  at 
large,  and  perhaps  engaged  in  the  milk  bueineaa. 

Intermittent  fever  (malaria)  has  been  less  prevalent  the  past  year  than 
during  the  previous  few  years*  Circulars  of  inquiry  sent  to  all  practising 
physicians  in  the  town  and  to  those  living  just  beyond  the  Hmita  broaght 
out  the  fact  that  during  the  year  about  ftfty  typical  cases  had  been  met  with 

The  board's  hospitals  for  diphtheria  and  scarlet  fever  were  in  use  a  con* 
siderable  part  of  the  year  for  the  prompt  isolation  and  care  of  the  %'ery  firsl 
cases  appearing  in  tenements  or  other  crowded  buildings,  thus  doing  moch 
to  prevent  the  spread  of  these  dangerous  but  more  or  less  preventable  di»- 
eaaeSf  and  at  the  same  time  enabling  many  children  to  continue  in  acbool^ 
who  otherwise,  though  well,  must  have  remained  out  for  many  weeks,  Tl 
free  bacteriological  examinations  provided  by  the  board  for  the  early 
accurate  diagnosis  of  diphtheria  have  been  very  extensively  availed  of, 

•til  great  benefit  to  the  patieuts  and  their  families* 
Q  April  formaldehyde  disiufection  of  rooms  after  scarlet  fever  and  dl] 
la  was  adopted,  and  &\nc^&  Xibiat  \Xm^  \x^v&  \^«^  v^  ^^Qoeiaf ul  oae« 
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The  subject  of  the  prevention  of  tuberculosis,  the  disease  which  destroys 
more  lives  than  all  other  communicable  diseases  combined,  has  recently 
received  serious  attention.  As  a  result,  the  board  printed  a  revised  and 
abridged  circular  of  the  Massachusetts  State  Board  of  Health  on  the  nature 
and  prevention  of  that  disease,  and  ordered  a  copy  to  be  sent  to  every  fam- 
ily in  town. 

The  need  of  improved  public  bathing  facilities,  often  urged  in  previous 
reports  of  this  board,  has  been  fully  met  by  the  new  public  bath-house,  over 
45,000  baths  having  been  taken  there  the  past  year. 

During  the  past  year  the  number  of  examinations  made  in  the  laboratory 
has  been  nearly  double  that  for  the  year  preceding,  and  the  scope  of  the 
work  has  been  increased  to  include  analysis  of  butter  as  well  as  milk  and 
vinegar. 

Cambridge. 
Complaints  investigated  and  nuisances  abated  daring  the  year,         776 

Number  of  inspections  made, 3,023 

Number  of  subsequent  inspections, 4,180 

Total, 7,203 

In  view  both  of  the  present  situation  and  the  future,  the  city  has  no  more 
pressing  need  than  an  adequate  hospital  for  cases  of  infectious  diseases, 
and  we  earnestly  urge  that  a  site  be  at  once  secured  and  such  a  hospital 
established. 

The  medical  inspection  of  schools  has  been  continued  through  the  year 
on  the  same  lines  as  in  the  year  1896. 

The  diseases  discovered  in  the  schools  during  1897,  and  the  number  of 
cases  of  each  disease,  are  given  below :  — 

Chicken-pox, 21 

Diphtheria, 2 

Measles, 19 

Mumps, 8 

Pediculosis, 53 

Phthisis, 1 

Scarlet-fever, 4 

Whooping-cough, 13 

Diseases  of  ear, 4 

Diseases  of  eye, 28 

Diseases  of  skin, 17 

All  other  diseases, 42 

Total, 212 

The  number  reported  shows  an  increase  of  41  cases  over  the  number  re- 
ported in  1896. 
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Tbe  report  on  ice  made  to  us  by  the  iospector  of  milk  shows  that  th« 
condition,  fraugbt  with  danger  to  the  health  of  the  community,  wbich  ex- 
isted a  year  ago,  and  on  which  we  commented  at  length  in  our  report  for 
1896,  still  coutiniiea  in  existence* 

With  a  view  to  the  abatement  of  the  dangerous  and  filthy  practice  o( 
spitting  in  street  cars,  a  practice  confined  almost  entirely  to  meo,  tbe  bourd, 
at  a  meeting  held  July  28,  passed  the  foHowlng  regulation  :  — 

The  iKtard  of  health  of  this  city  hereby  adjudges  spitting  in  street  cars  to  be  t 
public  nuisance,  source  of  dith  aad  cause  of  sickness,  aud  prohibits  such  Ipitliaf 
upon  the  tloor,  phitforui  or  any  other  part  of  any  street  car. 

Canton. 
We  again  repeat  what  we  said  in  our  report  of  last  year  in  reference  to 
sewerage  in  the  thickly  settled  portions  of  the  village,  as  it  is  a  matter  that 
will  very  soon  demand  serious  thought  and  attention.     We  reepecifallj 
suggest  that  this  question  be  given  due  consideration  in  the  near  future. 

CeicoPEE. 

The  sanitary  condition  of  the  city  of  Chieopee  during  the  year  1897  wu 
better  than  in  former  years.  The  health  of  a  community  depends  largely 
on  tiie  action  of  the  people,  and,  unless  the  people  will  voluntarily  oompi; 
with  the  regulBtions  of  the  board  of  healthy  unsatisfactory  work  will  be  th« 
result. 

The  board  recommends  the  adoption  by  the  city  of  the  ooUectioQ  of  all 
garbage  in  the  most  settled  parts  of  the  city. 

Concord, 
Our  agent  has  made  a  careful  inspection  of  each  house  and  barn  wi 
the  Limits  of  the  town.  Tbe  condition  of  the  different  premises  examined 
varies  greatly,  as  it  would  be  natural  to  infer.  Taken  as  a  whole,  howereri 
the  situation  has  improved  over  the  previous  year,  and  exhibit  a  decided 
adv^ance  in  sanitation  during  the  last  five  years.  This  is  shown  in  the  tt* 
dueed  death  rate. 

During  the  past  month  we  have  caused  another  examinatioQ  of  dairy 
farms  to  be  made,  and  the  conditions  found  were  as  a  whole  not  as  aatii- 
factory  as  they  should  be,  and  what  we  have  a  moral  right  to  demand. 
About  5(1  per  cent,  were  found  in  first-class  condition,  in  regard  to  ligkl, 
ventilation  and  cleanness ;  *2 1  per  cent*  were  fair ;  and  23  per  cent,  di- 
cidcdly  bad.  The  first  duty  of  our  milk  producers  must  be  in  the  line 
greater  cJeanness. 

Dan  VERS, 

The  greatest  question  before  the  board  has  been,  as  for  a  number 
years,  the  dis|K>snl  of  the  sewage  from  the  tanneries.     This  sabject  baa  en*' 
grassed  the  attention  ot  lUe  ^l?)kXfe  lio-swcd  ol  U^?i.UU  foe  a  nam  tier  of  Jfears 
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throughout  the  State,  and  it  is  a  subject  which  very  properly  comes  within 
the  sphere  of  the  State  Board  of  Health  for  a  solution.  Consequently  we 
have  very  frequently  called  upon  it  for  advice  as  to  the  best  way  of  remedy- 
ing the  nuisance  caused  by  the  sewage  from  factories  emptying  into  Crane 
River. 

The  diphtheria  epidemic,  which  started  last  year,  continued,  but  has  been 
kept  under  excellent  control  by  careful  isolation  of  cases.  We  wish  to 
express  our  great  confidence  in  the  value  of  the  serum  treatment  of  this 
dread  disease.  It  is  evident,  to  physicians  who  have  used  this  remedy, 
that  it  greatly  shortens  the  duration  of  the  disease,  and  cures  it  when 
administered  in  season.  Failure  results  only  when  it  is  used  too  late  in 
malignant  cases.  When  administered  early,  even  in  the  most  severe  cases, 
a  satisfactory  effect  is  apparent  in  a  short  time. 

An  apparatus  for  the  generation  of  formaldehyde  gas  for  disinfection  has 
been  purchased  by  the  board.  It  has  been  found  to  be  of  value,  and  we 
appreciate  it;  but  there  is  nothing  equal  to  the  thorough  cleansing  of 
infected  apartments  with  antiseptic  solution,  and  renewal  of  paper,  paint 
and  whitewash.  The  careful  isolation  of  patients  until  all  traces  of  disease 
have  disappeared,  together  with  thorough  disinfection  of  infected  apart- 
ments, will  be  insisted  upon  by  the  board  in  all  cases. 

Dedham. 

The  sanitary  condition  of  the  town  during  the  past  year  has  caused  more 
trouble  than  in  any  of  the  previous  years.  More  complaints  from  over- 
flowing cesspools,  vaults  and  bad  drainage  have  been  received  than  have 
ever  before  been  made  in  any  like  period.  Over  170  complaints  have  been 
thus  made,  and  in  many  cases  the  remedy  is  difficult  and  expensive. 

For  the  proper  disposal  of  our  wastes,  and  protection  of  the  public  health, 
it  is  essential  that  the  town  should  take  immediate  steps  toward  relief  by 
the  construction  of  sewers. 

Everett. 

The  city  is  in  a  better  sanitary  condition  than  last  year,  as  many  cess- 
pools and  vaults  have  been  ordered  abolished  and  the  premises  connected 
with  the  sewer. 

The  number  of  deaths  from  consumption  during  the  year  was  five  less 
than  in  1896.    This  year  there  were  thirty-five  deaths  from  consumption. 

A  most  important  subject  that  the  board  has  at  present  under  considera- 
tion is  the  milk  supplied  to  the  inhabitants  of  our  city.  When  the  board 
of  health  is  empowered  to  have  authority  over  the  milk  supply,  we  may 
hope  to  see  milk  handled  by  dealers  who  are  responsible,  who  have  facilities 
to  mix  and  store  their  milk  in  buildings  separate  from  all  sources  of  infec- 
tion, kept  and  delivered  in  receptacles  that  are  thoroughly  cleansed,  and 
endorsed  by  the  board  of  health ;  and  not  until  then  can  we  hope  to  obtain 
milk  that  is  tree  from  pollution. 
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We  recommend  that  the  inspector  of  milk  come  ander  the  joHsdiclloD 
of  the  board  of  health. 

Ninety-seven  orders  have  been  issued  to  connect  buildings  with  the  sewett 
One  hundred  and  one  orders  to  abate  naisancea  were  sent  or  served. 

There  were  three  hundred  and  fifty-seven  cultures  taken  duriog  the  jqu^ 
and  fifty -one  bouses  fumigated. 


nic  of 
■f  wmJ 
rpboidfl 


Faxl  River, 

The  system  of  disinfecting  premises  visited  by  eontagioxi,  whicli  ap  to 
the  month  of  April  last  year  bad  been  done  by  burniDg  sulphur,  using 
three  pounds  to  each  one  thousand  cubic  foot  of  air  space,  was  then  substi- 
tuted by  the  use  of  formaldehyde  gas. 

By  the  timely  discovery  and  interference  by  the  board  at  the  beginning 
of  the  year,  what  threatened  to  assume  the  proportions  of  an  epidemic  of 
typhoid  fever,  through  carelessness   in  handling  milk  by  a  dealer, 
narrowly  averted.    This  dealer  used  a  tenement  in  a  bouse  in  which  typhoid; 
fever  existed  as  a  storage  place  for  milk.     Investigation  of  &everal 
of  the  disease  disclosed  the  facts  that  the  families  in  each  case  obtained 
the  milk  Bupply  from  this  dealer.     The  board  immediately  took  poflsesaioa  ■ 
of  the  milk  and  utensils  belonging  to  this  dealer,  had  the  milk  destrojedt  f 
all  cans  and  measures  stenli2ed  and  the  cow  barn  disinfected,  after  which 
no  cases  attributable  to  this  milk  dealer  were  reported. 

By  a  new  regulation ,  the  board  has  a  record  kept  of  the  source  of  the 
milk  supply  in  every  family  in  which  a  case  of  typhoid  fever  is  reported  to 
exist.  Provision  has  also  been  made  to  enable  physicians  to  confirm  the 
diagnosis,  in  all  cases  of  »us{>ected  typhoid  fever,  by  the  Widal  test,  oatfil 
and  full  printed  instructions  for  which  can  be  obtained  on  applicattoa  aI 
this  office. 

The  board  furDishes  culture  tubes  and  outfits  for  taking  cultures  oo  ap> 
plication  at  the  ofllce ;  and,  as  this  disease  demands  prompt  attentioiit 
pbysicans,  parents  and  guardians  of  children  suspected  of  having  the  dis* 
ease  are  advised  to  lose  no  time  in  having  cultures  taken  and  the  trui 
nature  of  the  disease  determined. 

Three  thousand  six  hundred  persons  were  successfully  Taceinated  at  this 
office  during  the  year.  The  following  table  gives  the  number  vaociaated  aI 
this  olllce  each  year  since  18D2  :  — 


1893, 
1894, 


1»S26 
1J20 


1895, 
1896, 
1897, 


.  n 


A  hospital  for  the  isolation  of  contagious  diseases  ia  a  neeeMtty  whic 
^  existed  for  years  and  l>ecomes  more  manifest  every  SQCoeedlog  year*  I 
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In  providiDg  such  a  hospital,  we  would  recommeud  having  a  bacteriological 
laboratory  and  public  disinfection  station  attached ;  that  it  be  located  in 
some  sparsely  settled  section  of  the  city,  and  sufficient  land  secured  upon 
which,  in  case  of  emergency,  temporary  buildings  could  be  erected  for  the 
accommodation  of  patients. 

Under  act  of  Legislature  (1896),  constant  supervision  and  periodical 
inspection  of  the  various  bakeries  in  the  city  has  been  exercised  and  per- 
formed. 

The  inspection  of  all  cattle  within  the  city  has  been  thoroughly  made. 
The  carcasses  of  all  animals  killed  and  intended  for  food  have  been  ex- 
amined and  tagged  by  the  inspector,  who  attends  the  slaughter  of  all  such 
animals,  when  satisfied  that  they  are  free  from  disease. 

FiTCHBURG. 

The  report  shows  a  large  increase  in  the  amount  of  work  performed 
during  the  year  in  all  its  departments. 

The  following  regulation  in  regard  to  spitting  in  public  places  was 
adopted  June  26 :  **  Spitting  in  public  conveyances  (street  cars,  hacks, 
carriages,  etc.),  public  halls  and  assembly  rooms  is  prohibited,  under 
penalty  provided  for  violation  of  rules  and  regulations  of  the  Board  of 
Health."  This  action  is  in  line  with  public  health  regulations  adopted  in 
progressive  cities  throughout  the  country.  Copies  have  been  posted  by  the 
street  railroad  company  in  all  its  cars  and  by  proprietors  of  public  halls  in 
various  instances,  and  have  brought  a  fair  degree  of  good  result. 

Among  the  important  questions  demanding  the  earnest  consideration  of 
the  city  government,  none  is  of  greater  importance  or  demands  earlier  con- 
sideration than  that  of  proper  and  effective  disposal  of  the  sewage  of  the 
city.  Certain  sections  of  the  city  demand  sewage  facilities  at  an  early  date, 
or  the  city  will  be  affected  with  an  epidemic  of  disease  that  will  prove 
vastly  more  expensive  than  the  construction  of  the  necessary  sewers  to 
relieve  the  congested  district. 

The  accumulation  of  sewage  and  offensive  matter  in  the  Nashua  River 
still  continues,  and  the  pollution  grows  greater  each  year,  and  will  soon  be 
a  standing  menace  to  the  health  of  this  community,  and  the  board  feels 
that  some  measures  ought  to  be  adopted  toward  carrying  much  of  the  sew- 
age matter  of  the  city  to  a  point  beyond  the  thickly  settled  portion  of  the 
community.  The  board  deems  this  of  sufficient  importance  to  demand  your 
early  consideration,  to  the  end  that  the  means  will  be  devised  toward  a 
proper  remedy.  We  would  ask  the  city  government  that  a  committee  be 
appointed  to  take  into  consideration  the  matter  of  a  sewerage  system  for 
the  city,  a  main  sewer  of  sufficient  size  with  properly  connecting  branches 
to  carry  the  sewage  below  the  city  proper,  and  report  upon  the  same  at  an 
early  date,  to  the  end  that  the  sewers  hereafter  constructed  may  be  con- 
nected and  carried  into  a  common  system. 
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Owing  to  the  growth  of  the  bacteriological  work  of  the  board,  wc  would 
ask  that  a  room  be  assigned  ua  and  that  an  appi^opriation  be  made  fflt 
properly  fitting  up  and  conducting  the  same*  Thia  plao  has  already  beea 
adapted  in  several  cities  in  the  State, 

Together  with  other  boards  thronghout  the  State,  this  board  has  in  view 
the  bringing  nnder  the  supervision  of  their  department  the  sources  of  milk 
supply,  including  premises  outside  of  the  city  as  well  as  inside,  where  milt 
is  produced  for  consumption  in  Fitchbiirg,  The  plan  contemplated  would 
be  an  iDSpection  of  all  stich  premises  with  a  view  to  ascertaining  the  coo- 
dltions  existing,  and  to  make  the  issuing  of  licenses  dependent  on  sucb 
conditions. 

The  board  has  t&ken  a  radical  departure  from  previous  methods  in  the 
matter  of  fumigation  and  disinfection.  The  new  disinfectaot»  formalde- 
hyde, has  been  adopted  by  the  board,  and  is  used  in  all  cases  of  scarlet- 
fever^  diphtheria  and  membranous  croup  with  good  results.  This  has 
necessitated  the  doing  of  the  entire  work  of  fumagation  by  the  ageots  of 
the  board,  and  as  a  consequence  considerabte  extra  expense  has  been  en- 
tailed, but  with  the  result  of  the  work  being  done  properly,  which  baft 
seldom  been  the  case  previous  to  this  time.  In  addition  to  ihis^  the  board 
has  distributed  in  all  cases  liquid  disinfectants,  as  it  has  been  found  hy 
experience  that  in  many  cases  the  same  were  not  freely  used  when  not 
provided  by  the  board*  From  its  own  work  and  the  many  reporta  re- 
ceived, the  board  is  perfectly  satisfied  of  the  virtues  and  efTectiveDess 
of  formaldehyde  as  a  disinfectant ;  but  it  is  of  the  opinion  that  many  i^ 
provements  are  yet  to  be  made  in  machines  before  the  best  results 
obtained , 

The  board  must  always  be  at  more  or  less  disadvantage  until  a  eoota* 
gious  disease  hospital  or  hospiud  ward  is  provided.  It  is  safe  to  say  that 
good  isolation  is  impossible  in  at  least  one-half  of  the  cases  where  it  is 
needed  the  moat,  and  therefore  a  contagious  disease  hospital  is  impera* 
tively  demanded,  and  we  aak  that  one  be  provided  at  the  earliest  moment* 
Most  cases  occur  in  families  whose  means  and  room  are  too  limited  to 
allow  of  what  is  desired  in  this  direction*  In  many  cases  there  are 
several  members  of  the  family  who  are  employed  in  mills  and  in  factorieft 
where  large  numbers  of  people  are  congregated  together  in  one  room ; 
under  such  conditiotis  the  danger  of  contagion  is  much  increased  imlesB 
the  said  members  are  debarred  from  employment  during  the  continuance  of 
the  case.  The  board  has  endeavored  to  enforce  this  as  a  regulation,  but  it 
nearly  always  works  hardship,  and  it  ti  a  question  if  wage^eamers  can  or 
ought  to  be  thus  deprived  of  their  means  of  support  without  compensation 
from  the  authority  depriving  them.  With  a  contagious  disease  hospital  or 
ward  this  diUlculty  could  be  avoided,  beside  removing  the  danger  of  con 
tagioQ. 
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Franklin. 

The  Damber  of  complalDts  brought  before  the  board  has  been  less  than 
usual. 

A  considerable  improvement  in  the  sanitary  condition  of  the  town  has 
been  undertaken  in  the  clearing  and  deepening  of  Mine  Brook. 

The  people  of  Franklin  are  again  reminded  that  Franklin  can  be  made  a 
healthful  town  to  live  in  only  by  securing  some  efficient  system  of  sewer- 
age. Malarial  diseases  are  prevalent  in  every  part  of  the  town.  Conditions 
exist  which  are  a  perpetual  menace  to  the  public  health,  and  no  endeavor 
short  of  good  sewerage  can  remove  them. 

Gardner. 

One  feature  that  the  board  has  given  particular  attention  to  is  the  doing 
away  with  surface  drainage  of  cesspools  and  other  filthy  matter. 

An  effort  has  been  made  to  influence  the  milkmen  to  keep  their  bams  as 
clean  as  possible,  and  it  is  hoped  that  the  effort  may  continue,  and  better 
ventilation  and  sanitary  conditions  generally  will  be  the  aim  of  all  the  milk 
producers. 

Having  been  informed  that  formaldehyde  had  been  used  with  good  suc- 
cess in  Boston  and  other  large  places,  the  board  decided  to  purchase  it  for 
the  use  of  public  buildings  and  private  houses.  It  has  been  used  several 
times,  with  perfectly  satisfactory  results.  Not  one  case  has  been  reported 
from  any  house  where  it  has  been  used. 

Grieat  Barrington. 

We  are  pleased  to  report  that  during  our  official  year  there  has  been  but 
one  case  of  infectious  disease  in  the  town.  £arly  in  the  spring  of  1897  a 
case  of  scarlet  fever  was  reported  in  the  village  of  Housatonic.  In  this 
instance  the  house  was  promptly  quarantined  and  was  kept  under  strict 
quarantine  regulations  until  the  patient  had  entirely  recovered.  The  house 
and  its  contents  were  then  thoroughly  fumigated,  and  no  more  cases  of  the 
fever  occurred. 

It  is  of  the  greatest  importance  from  the  business  stand-point,  as  well  as 
from  every  other,  that  in  this  town  good  sanitary  conditions  be  secured  and 
preserved.  A  town  which  is  growing  in  favor  among  summer  residents 
cannot  be  too  careful  that  its  attractions  shall  not  be  marred  by  any  kind 
of  nuisance  which  not  only  offends  the  senses,  but  not  infrequently  causes 
disease. 

Haverhill. 

The  death  rate  is  the  lowest  of  any  year  during  which  the  board  of  health 
has  collated  statistics.  The  whole  number  of  deaths,  not  including  still- 
births, is  517,  41  less  than  for  the  year  1896,  and  making  the  rate  for  the 
year  14.11  to  the  thousand  of  population. 


674 


STATE  BOARD  OF  HEALTH.         [Pab.  Doc. 


Of  typlioid  fever^  as  In  the  preceding  year,  we  have  had  nearly  Uirct 
times  the  average  number  of  easeB  of  the  last  twelve  jcare.  There  were  id 
all  12.5  cases,  nearly  100  of  wbicb  occurred  epidemicaJly  from  about  the 
flftli  of  August  to  near  the  close  of  the  year,  aud  were  due,  in  the  opinioo 
of  the  board,  to  one  general  source  of  infection. 

As  soon  as  the  board  felt  that  a  sufficient  number  of  cases  had  occurred 
to  JHBtify  conclusions,  it  asked  the  board  of  water  commissioners  for  a  coo- 
fere  nee,  which  was  readily  granted.  It  was  unequivocally  stated  thai,  in 
the  opinion  of  the  board  of  health,  the  polluted  water  of  Crystal  Lake  ir*4 
directly  responsible  for  the  prevalence  of  typhoid  fever.  It  was  also  stated 
that,  although  the  board  diBlikcd  to  seem  to  create  alarm  in  the  raind  of  the 
public,  it  would  feel  compelled,  unless  the  epidemic  abated,  to  warn  Uie 
takers  of  Crystal  Lake  water  to  boil  it  before  using  it  for  drinking.  The 
epidemic  gradually  abated,  and  the  warntug  was  unnecessary. 


( 


HOLYOKE. 

The  question  of  garbage  disposal  is  the  most  serious  question  with  which 
the  board  of  health  has  to  deal.  Every  year  it  becomes  more  perplexing, 
owing  to  the  fact  that  dumping  grounds  are  more  scarce  and  more  remote 
from  the  business  centre  of  the  city.  During  the  year  this  department  baa 
been  obliged  to  haul  garbage  to  jjlaces  of  deposit  in  the  suburbs,  at  an  ex- 
pense far  beyond  the  limits  of  economy. 

Hyde  Pjlrk. 
In  the  handling  of  contagious  diseases  improvement  has  been  made  in  Ibfl 
prevention  of  contagion  to  a  great  extent,  the  use  of  formalin  as  a  disin- 
fectant having  been  adopted  ami  fumigation  being  done  in  a  thorough  imd 
effective  manner  by  this  method. 

Ipswich. 
The  small  death  rate  from  diphtheria  is  no  doubt  due  to  the  new  remedy, 
antitoxin,  which  the  physicians  have  so  generally  used  in  their  treatment  of 
this  disease. 

Lee. 
All  the  typhoid  fever  cases  were  in  the  same  house,  and,  in  the  opintoQ 
of  the  medical  attendant,  were  caused  l>y  the  use  of  water  from  a  well  re- 
ceotly  sunk  in  gravelly  soil  contaminated  from  a  long-used  pri\'y. 


I 


Leominster. 

There  are  two  nuisances  which  have  existed  during  the  past  year  which 
must  be  looked  after  sharply  and  dispensed  with  before  the  warm  weather 
comes  on.  One  is  the  pollution  of  a  smalt  stream  running  throQgh  the 
centre  of  the  town  by  the  ocew\>%i^tjs  ot  the  factories  and  houses  aitnated  oa 
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its  banks.  Although  measures  have  been  taken  to  stop  the  pollution  of 
this  stream,  it  is  evident  that  a  strict  compliance  with  these  requests  has 
not  yet  been  adopted.  Unless  in  the  immediate  future  these  requests  are 
heeded  and  complied  with,  more  stringent  measures  will  have  to  be  adopted 
and  enforced,  in  order  that  this  contamination  and  source  of  danger  to  the 
health  of  the  town  may  cease.  The  other  nuisance  referred  to,  which  exists 
at  times,  is  the  tendency  of  all  pond  owners,  during  the  warmer  weather, 
to  draw  down  their  ponds  and  allow  them  to  so  remain  for  several  days. 
The  board  recognizes  the  fact  that  it  is  necessary  at  times  to  draw  down 
these  ponds  for  purposes  of  repair,  but  at  the  same  time  would  strongly  and 
emphatically  urge  upon  these  owners  the  great  necessity  and  absolute  im- 
portance of  being  as  expeditious  as  possible  at  such  times,  and  to  permit 
these  ponds  to  remain  drawn  off  for  as  brief  a  time  only  as  is  absolutely 
necessary. 

The  town  is  to  be  congratulated  on  its  water  supply,  as  we  consider  no 
town  in  the  State  has  a  better  or  purer  water  to  drink  than  do  the  inhabi- 
tants of  Leominster. 

Lowell. 

The  cremator  has  rounded  out  the  five  years  of  its  guaranteed  service, 
and  its  work  for  the  past  year  has  justified  the  promises  made  for  it. 
Cremation  is  now  regarded  Ieis  the  best  and  most  effective  method  of  dis- 
posing of  the  city's  garbage.  It  has  cost  the  city  of  Lowell  money  to 
adopt  the  principle,  and  it  is  gratifying  to  have  the  expenditure  justify  the 
wisdom  that  made  it.  Lowell  as  a  pioneer  in  this  most  sanitary  method 
cannot  very  well  go  back  to  the  old  method  of  disposing  of  the  garbage 
among  the  farmers,  ostensibly  to  be  fed  to  pigs,  but  more  frequently  to  be 
fed  to  milch  cows.  A  lack  of  means  is  alone  responsible  for  the  closing 
of  the  cremator  during  the  winter  and  the  distribution  of  swill  among  the 
farmers. 

Co&t  of  burning  garbage,  1894, 15,742  69 

Cost  of  burning  garbage,  1895, 8,662  53 

Cost  of  burning  garbage,  1896, 8,343  34 

Cost  of  burning  garbage,  1897, 2,612  07 

Saving  in  1897  of.        .        .        .        f  731.27. 

Lowest  week's  cost  per  ton,  1894, f  1   02 

Lowest  week's  cost  per  ton,  1895, 81 

Lowest  week's  cost  per  ton,  1896, 68 

Lowest  week's  cost  per  ton,  1897, 41 

During  the  year  1897  30,432  loads  of  ashes  were  removed  from  the 
houses  and  stores  to  the  various  dumping  grounds  in  use. 

The  board  completed  the  inspection  of  bakeries  begun  in  1896  under  the 
provisions  of  chapter  418  of  the  Acts  and  Resolves  of  the  Legislature  of 
1896.     Every  bakehouse  was  inspected,  and  orders  were  given  for  changes 
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or  improvements  in  them,  la  order  to  have  them  comply  with  the  law.  A 
prompt  compliance  was  maDifeated  in  every  case.  Of  the  seventy-five 
bakeries  examined,  five  were  found  unfit  for  uee  as  such  ;  these  were  closed. 

The  need  of  medical  iD3[>ectiou  of  the  scholars  in  daily  attendance  at 
schools  has  been  felt  during  the  year.  In  December,  on  account  of  the 
prevalence  of  diphtheria  in  a  certain  locality,  the  board  sent  two  physiclaQe 
into  the  schools  to  that  districts  and  had  a  general  inspection  of  all  the 
Bcholars  in  those  schools  made.  The  idea  of  medical  inspection  of  tbe 
schools  is  no  longer  to  be  classed  as  an  experiment.  The  board  would 
strongiy  recommend  that  a  corps  of  medical  inspectors  be  appointed  for 
the  purpose  of  inspecting  the  schools  daily,  as  well  as  all  cases  of  cootie 
gion  reported  to  the  health  department. 

In  the  early  part  of  1897  plans  were  made  for  a  special  effort  to  redact 
the  large  number  of  deaths  that  occur  annually  among  children,  particularly 
those  deaths  due  to  cholera  infantum.  Encouraged  by  the  favorable  reporu 
on  the  nse  of  pasteurized  milk  against  infant  mortality  in  the  city  of  Neir 
York,  an  attempt  was  made  to  establish  a  plant  in  Lowell  suitable  for 
supplying  sufflcient  pasteurized  milk  at  a  cost  within  the  reach  of  all. 

The  board  also  formulated  a  seheme  for  taking  sick  children  nnder  five 
years  of  age  into  the  country,  away  from  the  crowded  surroundings  of  many 
of  the  poorer  districts  of  our  city.  The  board  of  health,  as  a  part  of  tbe 
municipal  body,  was  restricted  by  law  from  carrying  out  the  arrangementa 
made,  but  the  members  of  the  board,  by  associating  themselves  with  a 
committee  of  three  from  the  Day  Nursery  Association,  were  able  to  succesB- 
fnlly  accomplLsh  the  desired  results  without  any  expense  or  l^al  ilablUty 
to  the  city. 

The  number  of  deaths  from  cholera  infantum  in  the  third  quarter  of 
1897,  July,  August  and  September  was  150,  as  compared  to  185,  181,  179, 
213  and  181  for  the  same  months  in  the  preceding  five  years.  Tbe  total 
number  of  deaths  among  children  under  five  years  of  age  was,  for  1897, 
778,  compared  to  844,  788,  751,  0S6  and  928  for  the  preceding  years. 
Thus  it  will  be  seen  that  during  the  year  1897  we  had  fewer  deaths  among 
children,  especially  from  cholera  infantum,  than  in  any  of  the  previous 
years.  This  is  gratifying,,  when  we  consider  that  nearly  half  of  all  the 
deaths  in  Lowell  in  any  year  are  children  under  five  years  of  age. 

Wlth  the  view  of  learning  if  there  were  any  condition  or  state  of  liTtiig 
among  the  operatives  which  could  account  for  their  comparative  suscepU- 
bility  to  typhoid  fever,  the  board  of  health  asked  for  a  confereoce  of  tbe 
water  board  and  the  agents  of  our  mills  with  the  health  department.  A 
full  and  open  discussion  of  the  question  of  the  water  supply  for  Lowell  and 
its  relation  to  typhoid  fever  took  place, 

it  was  learned  that  all  the  milts,  with  one  exception,  the  Tremont  and 
Suffolk,  used  canal  water  drawn  directly  from  tbe  pipes  at  the  sinks. 
Some  at  the  milb  have  weW^  ttom^\i\CL\i\k^\x  «iii^^l^  of  drinking  water  bi 
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drawn,  and  one  is  piped  for  city  water ;  yet  it  was  the  testimony  of  all  that 
the  operatives  will  use  the  canal  water  direct  from  the  faucet,  although  in 
all  the  mills  there  are  notices  warning  them  of  its  dangers.  It  was  the 
unanimous  opinion  that  the  use  of  canal  water  for  drinking  purposes  should 
be  stopped  at  any  cost,  and  there  was  a  feeling  of  hearty  co-operation  by 
all  to  that  end.  It  was  decided  that  a  thorough  investigation  of  every  case 
of  typhoid  fever  should  be  carried  on  for  one  year,  and  in  the  mean  time 
a  sign  labelled  '*  Poison"  should  be  placed  over  every  faucet  in  the  mills 
from  which  canal  water  is  drawn. 

Twelve  cases  of  cerebro-spinal  meningitis  occurred  in  Lowell,  a  larger 
number  than  had  ever  appeared  at  any  one  time.  Owing  to  the  fact  that 
the  history  of  the  cases  pointed  strongly  to  the  contagious  character  of  the 
type,  and  also  to  the  fact  that  other  cities  in  the  State  were  having  a  large 
number  of  cases  at  the  same  time,  the  board  voted  to  add  this  disease  to 
the  list  of  contagious  and  infectious  diseases  requiring  notification  from 
the  attending  physician. 

Within  the  past  three  months  the  application  of  Widal's  test  has  added 
an  important  branch  to  our  laboratory  work. 

Contagious  Hospital.  —  The  necessity  for  such  a  hospital  in  this  city  was 
forcibly  demonstrated  during  October,  November  and  December  of  1897, 
when  we  had  practically  an  epidemic  of  scarlet  fever  and  diphtheria.  The 
board  is  of  the  opinion  that,  could  the  first  cases  have  been  properly 
isolated,  the  disease  would  have  been  stamped  out  before  it  had  gained 
such  headway.  To  try  to  isolate  patients  sick  with  scarlet  fever  and  diph- 
theria in  tenement  blocks  is  practically  impossible. 

Lynn. 

During  the  past  year  the  board  has  ceased  to  use  the  sulphur  process  of 
disinfection,  and  has  adopted  the  use  of  formaldehyde  gas  as  a  germicidal 
agent  and  disinfectant. 

We  very  respectfully  recommend  that  the  city  government  license  but 
one  slaughter  house  for  cattle  and  swine  in  the  city. 

The  fifty-four  bakeries  in  this  city  have  been  inspected,  and  printed  cards 
containing  chapter  418,  Acts  of  1896,  have  been  posted  therein,  as  required 
by  the  statute. 

The  hospital  for  contagious  diseases  has  the  past  year,  1897,  again  justi- 
fied its  existence  by  having  admitted  to  it  99  patients,  93  cases  of  diph- 
theria and  6  cases  of  scarlet-fever,  of  which  90  were  discharged  cured,  8 
died,  and  2  remained  Jan.  1,  1898.  This  is  a  death  rate  of  8.60  per  cent. 
for  diphtheria  and  none  for  scarlet  fever. 

During  the  year  twenty-eight  milk  dealers  have  been  brought  into  court 
and  fined. 

Three  thousand  one  hundred  and  seventy-eight  animals  have  been  in- 
spected.    Seven  hundred  and  seventy-nine  have  beetL  \ifc^\fc^V\\Xi\.\3^^\^x3^cc^^ 
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and  of  these  sixty  have  been  condemned  and  killed.  The  great  decrease 
in  the  number  of  diseased  animala  tends  to  show  the  justice  of  the  methulft 
which  haTe  been  pursued  iu  this  direction  during  the  past. 


aricKW  T 


Malden, 
The  general  health  of  the  commuuity  has  been  better  than  for  some ; 
previously*  DotwlthstandiDg  that  there  have  been  more  diseaaes  of  a  ( 
tagioiis  nature  reported.      Measles  were  extremely  prevalent  io  Tarioos^ 
seetiouQ  of  the  city  during  the  early  part  of  the  year ;  and  the  carelessneae 
of  pal  ties  interested  called  for  action  on  the  part  of  the  board.     The  fact  M 
that  a  large  part  of  the  people  consider  this  disease  harmleas,  and  that  " 
every  child   must  sooner  or  later  fall  a  prey  to  its  ravages,  accounts  in  & 
large  degree  for  the  great  number  of  cases  that  were  reported  to  the  board. 
It  is  to  be  believed  that  not  more  than  seventy-Ove  per  cent,  of  the  oaaei 
that  existed  were  reported.     It  ia  the  sheerest  nonsense  to  auppose  that 
every  child  must  be  a  victim  to  the  diseases  of  childhood,  and  that  tb« 
sooner  they  are  exposed  to  these  terrors,  the  better- 
Early  in  the  year  the  board  adopted  formaldehyde  as  the  disinfecttag 
medium,  and  made  it  compulsory  that  an  agent  of  the  board  should  per- 
sonally superiotend  the  disinfcL'tion  of  all  apartments  where  diphtheria  or 
scarlet  fever  had  existed.     This  method  has  given  very  general  satisfaetioQ. 
The  board  would  once  more  urge  for  your  thoughtful  conaideratioo  tht 
need  of  a  contagious  ward  or  hospital. 

In  compliance  with  the  law,  the  board  personally  inspected  all  bakerieti 
within  the  city  limits,  and  ordered  such  changes  to  be  made  therein  u ' 
seemed  warranted  and  best  for  the  public  good. 


MARLBOROraHt 

The  board  this  year,  as  in  the  past  five  years^  urges  apon  the  city  the  I 
necessity  of  establishing  a  system  of  sewerage  in  the  territory  adjaoent  ^ 
Lake  Williams*     The  cesspools  on  the  watershed  of  the   lake  have  beeQ 
attended  bo  with  the  utmost  vigilance,  but  it  is  almost  impossible  to  i 
some  of  the  impurities  from  entering  the  lake. 

During  July  and  August  there  appeared  an  epidemic  of  dysentery,  wl 
from  the  number  of  cases,  the  character  of  symptoms  and  the  mortality, 
was  apparently  of  a  different  nature  from  the  occasional  casea  of  clkoler 
morbus  and  summer  diarrhoea  seen  in  recent  years.  The  physiciaaa  of  tbi 
city  were  agreed  that  the  cases  met  with  at  this  time  were  exoeedinglj 
severe,  and  yielded  slowly  to  treatment.  There  were  in  all  al>ool  H 
casea ;  the  shortest  duration  being  five  days,  the  longest  five  weeks  ;  aver*^ 
age  duration  thirteen  days,  with  16  deaths.  The  cases  were  pretty  CFenlj 
distributed  in  all  parts  of  the  city,  with  the  exception  of  French  Hill,  The 
boAvd  was  unable  lo  dVacovti  slu'^  ft\Y^cA^  <its»»^  I^t  \5ckfe  ^vs^^a^^. 


No.  34.]  HEALTH  OF  TOWNS.  679 

The  board,  realizing  the  inefficiency  of  fumigating  with  sulphur  or  any 
of  the  methods  heretofore  used  in  disinfecting  in  cases  of  contagious  dis- 
eases, has  purchased  a  '^  Sanitary  formaldehyde  regenerator." 

Medford. 

The  board  wishes  to  repeat  its  statements  in  regard  to  the  urgent  need 
of  early  and  carefully  made  microscopical  examinations  in  cases  suspected 
to  be  diphtheritic. 

Melrose. 

But  for  the  flood  of  measles,  which  was  altogether  exceptional,  our  record 
of  contagious  diseases  would  have  been  very  small. 

The  mortality  from  diphtheria  has  fortunately  been  very  small,  a  result 
doubtless  due  in  large  part  to  the  general  and  timely  use  of  antitoxin.  The 
general  testimony  of  our  physicians  is  heartily  in  favor  of  its  employment. 
One  physician  reports  its  use  in  thirty  consecutive  cases  during  the  years 
since  its  introduction,  and  without  a  single  fatal  result. 

The  board  of  health  has  felt  seriously  the  urgent  necessity  of  having 
the  test  for  diphtheria  made  with  the  least  possible  delay,  and  therefore 
has  been  endeavoring  to  have  it  done  here  in  Melrose.  The  efforts  made 
by  the  board  to  secure  this  desirable  result  have  not  as  yet  been  successful, 
but  the  plan  now  being  prosecuted  will,  it  is  hoped,  secure  a  favorable 
issue  in  the  early  spring.  In  the  gratuitous  examination  which  the  State 
Board  makes  of  the  secretions  of  suspected  consumption,  the  lapse  of  a 
few  days  involves  usually  no  unfavorable  results. 

The  milk  supply  to  the  town  has  not  been  overlooked  by  the  board. 

The  swine-keeping  business  has  been  under  ol)servation  during  the  year. 

The  slaughtering  of  animals  has  been  heretofore  conducted  in  an  irre- 
sponsible manner,  and  at  times  with  unseemly  exposure.  The  board  will 
hereafter  control  it. 

Natick. 

The  board  is  more  than  ever  convinced  of  the  wisdom  of  the  order 
requiring  bacteriological  tests  of  the  throat  in  suspected  cases  of  diphtheria. 
It  is  the  only  means  by  which  a  true  diagnosis  in  such  cases  can  be  made ; 
and  where  a  negative  result  is  given,  all  anxiety  and  neighborhood  excite- 
ment is  at  an  end. 

New  Bedford. 

There  has  been  no  serious  epidemic  during  the  past  year.  It  is  also 
pleasing  to  record  the  fact  that  the  increase  in  the  number  of  contagious 
and  infectious  diseases,  as  compared  with  the  year  previous,  is  not  greater 
than  what  might  be  expected  from  an  increase  in  population.  Every  case 
reported  at  this  office  is  made  the  subject  of  a  special  investigation  on  the 
part  of  the  medical  inspector  of  the  board.  By  this  method  of  procedure 
we  are  enabled  to  control  pupils  who  otherwise  might  attend  the  yublic 
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schools.     It  is  because  of  this  care  in  lookiDg  after  every  case  reported  tbsl 

the  board  has  not  been  ready  to  adopt  a  sj'stem  of  medical  iDspectioD  (or 
the  public  schools,  belie viug  that  the  time  has  not  arrived  for  such  a  lavUh 
expend  i  to  re  of  money  • 

The  culture  method  of  assistiog  in  making  the  diagnosis  of  cases  of  diph- 
theria is  very  generally  employed  by  the  pljyaicians  of  the  city.  Formerly 
mild  cases  were  not  reported  as  diphtheria,  but  the  culture  method  elimi- 
nates any  doubt,  and  it  is  gratifying  to  see  how  readily  the  pbysiciaow  have 
taken  to  its  use.  Tubes  for  the  purpose  are  furnished  by  the  State  BoaM 
of  Health,  and  can  always  be  procured  at  this  olllce  upon  applieatioo. 

Within  the  past  two  months  we  have  kept  a  complete  record  of  all  eucL 
teatfl.     In  most  cases  quarantine  is  removed  only  upon  a  negative  result 

Newton. 

In  accordance  with  the  provisions  of  chapter  418,  Acts  of  1896,  all  build- 
ings occupied  as  biscuit,  bread  or  cake  bakeries  have  been  ini$|>ecte<i,  aod 
copies  of  the  above  statute  |>osted  therein. 

The  growing  importance  of  the  better  protection  of  the  milk  auppty  was 
fully  realized  by  the  board ,  and  during  the  summer  a  preUminary  io8[>ec* 
tion  waa  made  of  the  milk  farms*  The  conditions  found  fully  justifieil  the 
need  of  leirisiliitivc  aiithority  to  compel  radical  reforms  in  the  methods  of 
housing  and  cleaning  of  cattle,  the  handling  aud  storage  of  mauure,  and 
the  handling  of  the  milk  from  the  time  it  leaves  the  cow  until  it  is  deliT- 
ered  to  the  consumer. 

The  keeping  of  swine  upon  the  premises  used  for  the  prodnction  of  milk 
for  sale  was  deemed  by  the  board  to  be  a  serious  evil,  and  orders  were 
accordingly  issued  prohibiting  the  keeping  of  swine  u|K)n  all  ancb  places 
after  Di*c.  1,  1837,  The  board  has  also  required  several  parties  to  redacc 
the  number  of  cattle  kept  in  certain  restricted  quarters,  in  order  that  etch 
animal  might  receive  the  proper  amount  of  air* 

The  general  health  of  the  city  has  been  good  during  the  past  year,  and 
the  death  rate  for  the  year  has  fallen  to  1G.20,  a  marked  improvement 
180e. 

The  lM>ard  has  considered  it  wise  to  move  slowly  in  acquiring  appai 
for  generating  form  aldehyde,  lest  it  should  be  left  with  exi>enaive  appi 
tus  upon  its  hands  which  larger  experience  might  ahow  to  be  less  efltcieot 
than  was  supposed,  and  for  this  reason  it  has  not  increased  its  stock  of 
generators. 

Some  little  complaint  has  been  made  of  delay  in  disinfection,  due  to  the 
fact  tliat  the  number  of  generators  in  use  is  limited ;  but  this  is  only  a 
temporary  inconvenience,  and  before  the  close  of  another  year  it  is  ho|>eil 
that  the  number  of  etilcient  generators  on  hand  will  be  sufficient  to  meet 
all  calls  without  delay. 

Durlnir  July  and  Augxiat,  l\\Tow^\i  l\ve  Vve^^v^^w^  iA  '^wsl*^.  Uoiccai^  of 
JPardue  University,  Latayelle^lu^X  ,XVi^  >ao^tii  ^tkR^x^iii^X^  Nkitsw^r. 
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interesting  and  valuable  experiments  at  the  Newton  Hospital  as  to  the 
valae  of  formaldehyde  as  a  germicide.  The  tests  extended  over  a  period 
of  about  six  weeks,  and  the  results  have  been  made  the  subject  of  a  paper 
by  Professor  Burrage,  which  is  too  long  to  be  included  in  this  report,  but  a 
short  r^snm^  of  the  subject  will  be  of  interest. 

The  original  intention  was  to  determine  what  form  of  formaldehyde  gen- 
erator was  the  most  efficient  and  best  adapted  for  use  by  the  average  un- 
skilled operator. 

Four  different  styles  of  generators  were  used  in  the  tests,  two  producing 
the  gas  from  the  40  per  cent,  solution,  and  two  producing  it  directly  from 
wood  alcohol. 

The  results  taken  as  a  whole  showed  that  formaldehyde  is  not  as  fatal  to 
disease  germs  as  is  generally  claimed,  at  least  when  the  exposure  is  for  so 
short  a  period  as  six  hours. 

There  was  no  great  difference  in  the  efficiency  of  the  different  forms  of 
generator,  the  results  being  practically  the  same  with  each. 

A  number  of  tests  were  made  with  each  generator,  in  order  to  have  as 
large  an  amount  of  information  as  possible  upon  which  to  base  conclusions. 

No  record  was  kept  of  the  amount  of  gas  evolved  by  each  generator, 
although  the  same  amount  of  solution  (about  one  quart)  was  used  in  each 
of  the  first  form,  and  about  one  litre  of  alcohol  was  consumed  by  each  of 
the  second  form.  This  would  give,  approximately,  sixteen  ounces  of  form- 
alin and  five  hundred  cubic  centimeters  of  alcohol  to  one  thousand  cubic 
feet. 

The  practical  conclusion  to  be  drawn  from  these  tests  is  that,  while 
formaldehyde  remains  the  most  practical  gaseous  disinfectant  which  we 
possess,  a  number  of  elements  must  be  taken  into  account  in  order  to 
obtain  satisfactory  results.  The  length  of  time  of  the  exposure,  the 
amount  of  gas  used  to  each  one  thousand  cubic  feet,  and  the  care  with 
which  crevices  are  dosed  to  prevent  the  diffusion  of  the  gas,  are  all  of 
importance  and  must  be  taken  into  consideration. 

After  the  tests  with  formaldehyde  bad  been  finished,  dry  sulphur  fumes 
were  used  under  the  same  conditions,  with  the  result  that  it  was  shown 
that  they  had  absolutely  no  effect  upon  the  test  cultures,  those  which  were 
exposed  to  its  action  growing  as  rapidly  and  luxuriantly  as  the  controls. 

While  the  city  is  well  equipped  for  house  and  room  disinfection  by  the 
use  of  formaldehyde,  it  is  still  without  the  proper  method  of  sterilizing  the 
more  bulky  of  household  furniture,  such  as  carpets,  mattresses,  etc.,  into 
the  substance  of  which  the  formaldehyde  does  not  penetrate.  For  this 
purpose  a  steam  disinfecting  plant  is  needed,  and  it  is  with  great  satisfac- 
tion that  the  board  is  able  to  report  that  such  a  plant  will  be  erected  in  the 
near  future,  in  connection  with  the  proposed  new  heating  and  power  plant 
for  the  municipal  buildings.  The  sterilizing  chamber  will  be  of  the  most 
approved  construction,  and  large  enough  to  take  the  most  bulky  articles, 
being  seven  by  Sve  feet. 
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A  new  method  of  school  inspection  was  inaugarated  in  September,  bj 
which  the  scholars  are  examined  at  the  reopening  of  the  schools  after 
vacation.  It  is  iotecided  to  have  three  such  iuspectloos  annually;  vi«., 
at  the  reopening  of  schools  in  September,  after  the  Christmas  vacation  and 
after  the  sprlag  recess.  It  is  hoped  tiiat  by  this  means  any  unsuspected 
cases  of  disease  which  may  have  occurred  during  the  recess  may  be  de- 
tected,  and  so  prevent  as  far  as  possible  any  chance  of  the  infection  of  the 
other  pupils. 

Twice  iu  previous  years  outbreaks  of  scarlet-fever  have  been  traced  to 
children  who,  having  had  the  disease  during  vacation^  came  to  school  while 
desquamatiug,  and  tlie  board  aims  by  this  means  to  prevent  a  recurrence. 

The  board  has  continued  the  practice  of  furnishing  antitoxin  to  physi* 
cians  whenever  they  apply  for  it,  and  through  the  courtesy  of  the  Slat* 
Board  of  Health  has  been  able  to  keep  a  supply  on  hand  ready  for  emer- 
gencies.    It  lias  also  furnished  antitoxin  to  the  hospital  whcne%*er  requested 

to  do  BO. 

North  Adams. 

Chapter  418  of  the  Acts  of  Massachusetts  of  1896,  entitled  ^^  An  Act 
relative  to  bakeries  and  persons  employed  therein,**  has  for  it«  object  the 
cleanliness  of  bakeries  and  rooms  in  which  '^  the  manufactured  flour  or 
meal  food  products  shall  be  kept/'  and  the  board  of  health  is  cbarged  with 
the  enforcement  of  its  provisions*  In  conformity  therewith  our  board  has 
inspected  the  various  bakeries  in  this  city,  ordered  snch  changes  as  it  codsUI* 
ered  necessary,  and  posted  a  copy  of  the  act  in  each  place  as  the  law  requireSi 

An  ordinance  was  passed  by  the  city  council  and  approved  May  8,  re- 
lating to  ICC  for  domestic  uses,  in  which  all  persons  intending  to  sell  ice  iHj 
this  city  are  required  to  give  notice  of  such  intention  to  the  board  of  bealtbi' 
stating  the  source  from  which  such  ice  is  taken.  The  board  of  health  shall 
make  analyses  of  the  ice,  and  shall  also  examine  into  the  source  from  which 
it  is  taken.  A  copy  of  the  result  of  such  examination,  containing  an  ad- 
judication by  the  board  upon  the  purity  of  the  ice  and  its  sources,  shtlt 
then  be  filed  with  the  city  clerk,  and  no  person  shall  sell  any  ice  for 
domestic  use  in  this  city  that  has  been  declared  impure.  In  pursuance  ofj 
this  ordinance^  the  board  of  health  made  a  careful  examination  of 
sources  from  which  ice  was  taken  to  be  sold  in  North  Adams.  It  may 
well  to  state  here  that  our  board  took  the  ground  that  no  ice  ia  fit  foi 
domestic  use  unless  made  from  water  of  sulUcient  purity  for  drinkini 
purposes. 

The  board  of  health  of  the  city  of  North  Adams,  acting  under  chapter 
16  of  the  revised  ordinances,  has  caused  to  be  examined  the  ice  and  the 
sources  of  supply  of  ice  which  is  offered  for  sale  and  distributiou  in  tliis 
city  for  domestic  purposes,  and  has  taken  samples  and  caused  carefi 
and  proper  analyses  of  the  same  to  be  made,  as  appears  from  the  report 
Mr.  A.  T.  Hopkins,  UerewiVU  «L\.Uc\i^<l  mA \aft>^^  ^^tx. <aV  «3j*^x  x^^tt. 
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We  find,  and  so  adjadicate,  that  the  ponds  sitaate  in  North  Adams,  and 
commonly  known  as  the  '^  Witt  Ponds,"  on  State  Street,  the  ^^  Lower 
Pond,"  near  Flagg's  Meadow,  and  the  pond  lying  betweeir  the  track  of  the 
Hoosac  Valley  Street  Railway  Company  and  the  Fitchburg  Railroad  west 
of  Blackinton,  are  unfit  as  sources  of  ice  supply,  and  the  ice  from  each  and 
all  of  such  ponds  is  impure  and  unfit  for  domestic  use.  We  also  find  and 
adjudicate  that  the  pond  on  Hudson  Brook,  as  it  now  is,  with  the  nuisances 
now  existing  on  said  brook,  is  an  unfit  source  of  ice  supply,  and  that  the 
ice  from  such  pond,  until  such  nuisances  are  removed,  is  impure  and  unfit 
for  domestic  use. 

Northampton. 

Diphtheria  has  been  endemic  in  the  western  wards  of  the  city  during 
most  of  the  year.  Of  the  125  cases  reported,  21  resulted  fatally.  Most  of 
the  deaths  were  caused  by  the  laryngeal  form  of  the  disease.  Antitoxin 
has  been  very  generally  employed  in  the  treatment  of  the  cases  and  with 
very  satisfactory  results.  The  board  has  endeavored  to  prevent  the  spread 
of  the  disease  by  quarantining  the  houses,  and  by  improving  the  surface 
drainage  and  the  plumbing  of  the  houses  in  the  districts  where  the  disease 
most  prevailed. 

The  board  has  not,  in  every  instance,  had  the  hearty  cooperation  of  the 
individuals  in  infected  houses,  which  would  assist  materially  in  preventing 
the  spread  of  the  disease.  Instances  have  occurred  where  the  quarantine 
rules  were  disregarded  utterly. 

Norwood. 

We  believe  that  it  is  possible  to  materially  lessen  the  spread  of  disease, 
particularly  among  children,  if  parents,  school  committee  and  teachers  will 
more  rigidly  conform  to  the  provisions  of  the  laws  respecting  school  attend- 
ance of  children  suffering  with  contagious  disease. 

Co-operation  of  parents  and  school  committee  in  enforcing  the  provisions 
of  the  laws  is  earnestly  desired  by  the  board  of  health. 

The  keeping  of  swine  is  prohibited,  excepting  to  those  who  receive  a  per- 
mit from  the  board  of  health,  which  must  be  renewed  annually. 

The  board  has  one  authorized  agent  to  collect  swill,  and  all  persons 
having  such  to  dispose  of  are  requested  to  employ  the  agent  of  the  board, 
whose  services  may  be  had  free  of  cost  by  notifying  the  board.  All  other 
persons  engaged  in  transporting  offal  through  the  public  streets  are  doing 
it  in  violation  of  the  law. 

PrrrsFiELD. 
With  the  introduction  of  disinfection  by  formalin,  it  was  decided  that 
the  board  purchase  for  the  use  of  the  city  a  proper  appliance  for  disinfec- 
tion.    A  member  of  the  board  went  to  New  York  and  inspected  the  work- 
ing of  the  same.     An  agent  was  appointed  and  instructed  in  the  proper 
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uae  of  the  samei  he  having  disinfected  in  all,  up  to  date,  forty-five  teoe- 
ments,  and  iq  no  case  has  there  been  a  return  of  the  diaeaae  where  aneh 
infection  has  been  done  by  our  agent. 

During  the  past  year  the  board  haa  supplied  antitoxin  to  nearly  all  csftei 
of  diphtheria  occurring  in  town«  with  tlie  happiest  resalts.  Out  of  112 
cases  reported,  there  were  only  7  deaths.  Of  these  fatal  cases,  aotitoxia 
was  not  used  in  4,  and  in  the  other  3  cases  administered  too  late  to  be  of 
service. 

PllOVlNCETOWN, 

The  sanitary  condition  of  our  town  appears  to  be  much  improved,  owing 
largely  to  the  co-operation  of  the  majority  of  the  citizens  who  have  kindly 
aided  us  in  our  work.  About  eight  hundred  houses  have  been  inspected, 
and  the  change  for  the  better  is  very  marked.  The  health  of  the  town  is 
no  doubt  due  to  the  general  cleanliness,  and  it  is  noticeable  that  scarlet 
and  typhoid  fevers  have  greatly  decreased  of  late  years. 


™^ 


Salem. 

Concerning  children's  diseases,  particularly  diphtheria,  the  board  woi 
impress  upon  parents  the  importance  of  calling  a  physician  upon  first  aymp* 
toms  appearing. 

Contagious  Hof^pitaL — This  subject  is  one  yet  unsettled,  and  is  a  mat- 
ter rendered  necessary  both  by  the  statutes  and  the  wants  of  the  city* 
Had  Salem  possessed  one  last  year,  money  could  have  been  saved,  better 
opportunities  afforded  to  save  human  lives,  and  possible  quarantine  annoy- 
ances obviated. 

Since  the  subsidence  of  the  epidemic  of  diphtheria,  which  existed  in  the 
fall  of  1896  and  the  spring  of  the  present  year,  the  health  of  the  city  as  i 
whole  has  been  unusually  good,  cases  of  contagious  disease  being  excep- 
tionally rare. 

SOMERVII^LE. 

Namber  of  nuisances  abated, 989i 

Glanders. — Twenty-three  cases  of  glanders  have  occurred  during  the 
year.  Prompt  action  was  taken  in  every  case,  and  the  horses  have  been 
killed.  We  renew  our  request  sent  to  the  committee  on  highways  last  jeir, 
that  the  committee  use  great  care  to  have  the  watering  troughs  cleaned  out 
occasionally,  in  order  to  prevent  the  spread  of  this  disease* 


Sphi^gfield. 

I  can  learn  of  no  case  in  which  the  diphtheria  antitoxin  failed  to  do  , 
when    used  promptly,  although  several  died  suddenly  of   heart  pamtystal 
some  time  after  apparent  recovery.     The  State  Board  of  Health  cootinues  j 
to  furnish  the  antitoxin  for  use  in  cases  where  its  purchase  would  be  \ 
hardship.    It  is  now  possible  to  determine  the  period  during  which 


No.  34.]  HEALTH  OF  TOWNS.  685 

Bons  who  have  had  diphtheria  may  transmit  the  disease  to  others,  and  it 
seems  wise  to  demand  that  sach  persons,  and  especially  school  children, 
should  be  declared  free  from  the  bacillus  of  diphtheria  before  being  re- 
ceived into  schools  or  associating  with  healthy  individuals. 

A  hospital  for  the  reception  of  persons  suffering  from  diphtheria,  scarlet 
fever  and  some  minor  contagious  diseases  is  much  needed. 

Stonehah. 
We  have  used  all  means  to  prevent  the  spreading  of  contagious  diseases, 
and  where  complaints  have  been  made  of  premises  not  in  a  sanitary  con- 
dition they  have  been  promptly  inspected  and  the  nuisances  abated. 

TAUirroN. 

In  common  with  many  other  boards  of  health  throughout  the  Common- 
wealth, our  board  has  largely  abolished  fumigating  by  sulphur,  a  method 
crude,  uncertain  and  disagreeable  alike  to  the  board  and  to  the  house- 
holders. In  place  of  this,  we  now  disinfect  infected  houses  by  means  of 
formaldehyde  gas. 

Wakefield. 

One  of  the  first  things  that  was  thrust  upon  our  attention  was  the  bad 
condition  of  the  pond  near  the  Centre  depot.  The  board  has  caused  notices 
to  be  served  upon  twenty-six  parties  entering  the  stream  which  runs  into  the 
pond,  ordering  them  to  take  the  pipe  out  of  the  stream.  Nearly  all  of 
these  notices  have  been  complied  with. 

A  bad  condition  of  things  exists  in  the  more  thickly  settled  portions  of 
our  town,  on  account  of  the  frequent  filling  and  overflowing  of  cesspools ; 
and  your  board  is  constantly  called  upon  to  pass  and  enforce  regulations 
that  are  a  hardship  upon  the  particular  persons  affected. 

Our  physicians  have  given  very  favorable  reports  on  the  diphtheria  anti- 
toxin, expressing  the  opinion  that  it  has  materially  reduced  the  death  rate 
from  this  dread  disease,  and  that  cases  have  yielded  to  its  influence  that  in 
their  opinion  were  not  amenable  to  former  methods  of  treatment. 

Waltham. 
On  June  15,  1897,  certain  rules  and  regulations  deemed  reasonable  and 
proper,  with  reference  to  the  milk  supply,  after  careful  consideration,  were 
adopted  and  printed  in  the  city  papers ;  at  the  same  time  a  circular  letter 
was  addressed  to  those  milk  dealers  whose  supply  was  purchased  from 
dairies,  requesting  a  complete  list  of  their  dairies,  thus  showing  the  sources 
of  the  milk  supply  of  Waltham.  These  requests  were  very  promptly  and 
generally  answered.  Copies  of  the  rules  and  regulations  of  this  board  were 
sent  to  the  milk  dealers  and  dairies  of  the  city.  At  the  same  time  a  care- 
ful inspection  of  these  dairies  and  milk  dealers  was  made  by  our  agent, 
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and  licenseB  granted  to  ttiose  persons  fftTorably  reported  by  the  ageot    It 

i3  pleasaot  io  this  coQQectiou  to  record  the  rery  hearty  co  apertitioo  of  all 
parties  interested  in  the  milk  supply  question,  to  aid  this  board  in  its  woric 
and  to  meet  all  the  requirements  of  the  regulations.  The  imporiMioc  of 
the  qoestioui  affecting,  as  it  does,  the  public  health,  was  not  lost  in  the 
question  of  some  slight  pecuniary  disadvantage  to  the  peraoQ  affected^ 
While  our  work  has  been  done  as  systematically  and  carefnUy  as  our  means 
permitted,  still  it  is  but  a  beginniug.  Regular,  rigid  and  frequent  inspec- 
tions should  be  made,  in  order  that  the  dairies  may  be  maintained  in  the 
proper  sanitary  couditiou  and  the  milk  supply  kept  pure. 

The  general  health  of  the  city  has  been  good.  It  was  decided  to  add 
measles  to  the  list  of  contagious  diseases  required  to  be  reported  to  the 
board  by  the  physicians  of  the  city,  and  the  school  board  required  to  Io- 
struct  its  tCvachers  not  to  permit  any  children  so  aftlicted  to  attend  school 
The  school  board  was  further  requested  to  require  its  teachers  not  to  allow 
children  suffering  with  whooping-eotigh  to  attend  the  schools.  These  re- 
quests have  been  carefully  observed* 

Ware. 

The  exact  diagnosis  of  the  character  of  inflammations  affecting  the 
throat  is  being  furthered  by  the  provisions  which  are  made  by  the  State 
Board  of  UealLh  for  the  making  of  cultures  and  the  microsoopicat  exAmid- 
atiou  of  tlie  germ  growth  obtained  from  the  throats  of  iodividualB  affected. 
The  expense  of  this  work  is  borne  by  the  State  Board*  Culture  tub€9  are 
kept  constantly  on  hand  here,  ready  for  the  use  of  physicians  in  having 
the  infectious  character  of  cases  of  throat  trouble  determined.  The  diph* 
theria  germ  may  be  present  in  cases  where  the  individual  is  mildly  affected 
with  sickness ;  but  examination  of  the  germ  growths,  obtained  by  un 
of  culture  materials,  reveals  the  infectious  germs  and  indicates  that  pre* 
cautionary  measures  should  be  taken  to  prevent  the  spread  of  dipbtberia. 
By  recognition  of  mild  cases  of  iliph theria^  and  taking  means  early  aod 
coustautly  for  destroying,  as  far  as  possible,  the  infectious  material  givMi 
off  by  those  having  this  disease,  very  much  may  be  done  to  prevent  its 
spread  and  the  occurrence  perhaps  of  fatal  forms  of  this  disease  in  others* 
Antitoxin  for  diphtheria  is  used  here  freely  and  with  very  good  effect.  In 
families  where  several  are  brought  in  close  association  with  a  case  of  diplx* 
therifl  of  more  than  mild  character,  the  use  of  antitoxin  Is  frequently  made 
as  a  preventive  before  diphtheria  realty  appears  in  the  throats  of  those 
thus  exposed.     Such  use  was  made  of  antitoxin  here  during  the  year. 

Warren. 

The  culture-tubes  mentioned  in  the  last  year's  report,  which  are  furnis 
by  the  SLate  Board  of  Health,  free  of  expense  to  the  town,  have  been 
great  service  to  the  phjsici&ns  and  to  the  board  of  health  during  the  past  \ 
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year :  to  the  physiciaDS,  in  determining  whether  the  cases  of  throat  disease 
were  diphtheria  or  not,  thas  placing  themselves  in  a  position  to  report 
their  cases  correctly,  avoiding  unnecessary  quarantine ;  to  the  board  of 
health,  in  determining  the  proper  time  for  the  release  from  quarantine. 

The  antitoxin  was  used  before  the  results  of  culture  examinations  were 
received.    The  prompt  use  of  the  antitoxin  was  most  satisfactory. 

Welleslet. 
Three  of  the  cases  of  diphtheria  were  imported.  A  child  who  had  re- 
cently had  diphtheria  at  the  City  Hospital,  Boston,  was  discharged,  cured, 
after  thorough  disinfection,  and  came  to  Wellesley  to  recuperate,  bringing 
with  him  a  toy  trumpet  which  he  had  used  when  first  taken  sick,  but  left  at 
home  when  committed  to  the  City  Hospital.  The  daughter  of  the  hostess 
used  the  trumpet  to  amuse  the  child,  and  was  taken  sick  soon  after ;  then 
the  mother  and  a  friend  were  attacked.  All  three  were  sent  to  the  Newton 
Hospital,  and  the  house  was  thoroughly  disinfected.  No  new  cases  fol- 
lowed this  outbreak. 

Westfield. 

One  hundred  and  ten  complaints  of  nuisances  have  been  promptly  at- 
tended to  during  the  year. 

The  board  has  had  excellent  results  with  the  fumigator  for  which  the 
town  made  appropriation  at  a  special  meeting.  Fumigation  is  accom- 
plished much  quicker  and  more  thoroughly  than  with  the  old  method  of 
burning  sulphur,  and  causes  no  damage  to  household  furnishings. 

Cattle  inspector's  report :  — 

Total  number  of  places  visited, '.        .  188 

Total  number  of  milk  farms  visited, 85 

Total  number  of  private  farms  visited, 78 

Total  number  of  homed  stock  inspected,  about     ....  1,200 

Total  number  of  swine  inspected,  about 380 

Whitman. 
One  hundred  and  sixty  complaints  have  been  entered  and  attended  to 
this  year,  and  the  routine  work  is  gradually  increasing. 
Following  is  the  report  of  the  cattle  inspector :  — 

Beef  inspected  at  slaughter-houses, 11 

Swine  inspected  at  slaughter-houses, 217 

Veal  inspected  at  slaughter-houses, 91 

Cattle  examined  in  herds, 438 

Cattle  condemned  in  herds, 11 

Swine  examined, 50 

Swine  condemned, 6 
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WmClIENDON, 

Diphtheria  bas  been  present  in  all  parts  of  the  town  at  intervals  during 
the  vei^r.  Tbere  were  several  instances  where  persons  sick  with  dlphtbcna 
deliberately  exposed  others  to  the  disease,  fortunately  no  deaths  resuliiog. 

The  question  has  arisen  whether  the  board  ought  not  to  support  a  family 
when  the  wage  earners  are  quarantined. 

WmCH  ESTER. 

It  Is  only  a  matter  of  a  few  years  when  the  town  will  be  compelled  to 
adopt  some  different  method  for  the  disposal  of  its  garbage*  We  propo«« 
to  make  an  early  investigation  as  to  the  methods  prevailing  in  the  surround- 
ing towns,  and,  if  one  be  found  suitable  to  the  needs  of  our  town,  we  shall 
recommend  its  adoption* 

There  are  1,100  houses  on  the  streets  at  present  supplied  with  a  sewer, 
and  only  2i)l  of  Ihem  are  connected. 

Malarial  diseases  seem  to  be  somewhat  less  than  last  year.  Much  time 
and  no  little  expense  bas  been  required  in  the  care  of  infected  households. 
Fumigations  are  made  with  formaldehyde  in  all  cases,  and  no  fumigation  is 
accepted  (or  restrictions  removed)  except  when  done  by  the  board  of  bealtb 
through  its  agent. 

Worcester. 

By  order  of  the  city  council,  the  public  bath-house,  which  was  finished 
in  July,  was  placed  in  charge  of  this  department.  It  was  opened  for  use 
July  20,  Friday  of  each  week  was  given  to  the  women  and  girls,  and  sub- 
sequently every  morning  except  Sunday,  from  7  to  9,  was  added.  Thii 
was  to  encourage  quite  a  numl>er  of  young  women  and  girls  who  were 
anxious  to  learn  to  swim,  but  found  it  difficult  when  given  but  a  single  day 
each  week.  These  girU  deserved  encouragement,  too,  for  they  took  advan- 
tage of  the  opportunity,  many  of  tlicm  attending  each  day  before  going  to 
office  or  school.  We  earnestly  recommend  that  the  present  house  be  given 
to  the  use  of  women  and  girls  exclusively,  and  a  new  and  perhaps  largter 
house  be  built  for  men  and  boys. 

Ihirttiiokftjicai  Depurtment. — The  work  of  this  department  was  very 
satisfactory  during  the  year;  1,080  cultures  were  examined  in  all;  816 
were  first  cultures,  278  of  which  were  positive  and  538  negative  ;  8  second 
cultures  were  positive  where  first  were  negative;  17  bad  no  growth;  147 
first  cultures  of  convalescence  were  examined,  105  of  which  were  negative 
and  42  positive*  There  were  41  second  cultures  of  convalescence.  VJ  of 
which  were  positive  and  22  were  negative.  Of  the  24  third  cultures,  7 
were  positive  and  17  were  negative.  There  were  9  fourth  cultures,  5  posi* 
je  and  6  negative ;  3  fifth  cultures  were  examined,  2  were  found  to 
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negative  and  1  positive.  In  one  ease  of  convalescenee  8  eultures  were 
taken,  covering  a  period  of  12  days  after  the  membrane  had  disappeared, 
before  a  negative  culture  was  obtained. 

Glanders  and  Farcy, — The  number  of  cases  of  this  disease  reported 
during  the  year  was  as  follows:  Glanders,  61;  discharged  6,  killed  55. 
It  was  decided  to  close  for  a  time  the  public  watering  troughs,  and  to  clean 
them  thoroughly  and  disinfect  them  before  letting  on  the  water  again. 

Isolation  Hospital.  —  Ninety-two  cases  were  treated  during  the  year ; 
Seventy  of  these  were  diphtheria  and  the  balance  scarlet  fever.  Six  cases 
of  diphtheria  died,  a  mortality  of  8.57.  There  were  no  deaths  from  scarlet 
fever.  When  it  is  considered  that  many  of  these  diphtheria  patients  were 
in  a  desperate  condition  when  admitted,  eighteen  of  them  requiring  intuba- 
tion, with  but  two  deaths,  it  is  a  cause  for  congratulation  that  the  mortality 
is  so  low.  The  number  of  cases  of  diphtheria  treated  outside  the  hospital 
at  their  homes  was  246,  of  which  49  died,  a  mortality  of  19.91.  When 
this  is  compared  with  the  death  rate  at  the  hospital,  8.57,  it  must  be  ap- 
parent to  all  what  an  effect  for  good  the  sunny  rooms,  the  pure  air,  the 
careful  nursing  and  the  free  use  of  antitoxin  at  the  hospital  has  upon  the 
recovery  of  the  patient.  It  must  not  be  forgotten  that  all  of  this  is  but 
supplementary  to  the  skill  of  the  visiting  staff  and  that  of  the  resident 
physician,  who  have  been  unremitting  in  their  care  and  have  given  un- 
stintedly of  their  time  to  bring  about  these  results.  Great  credit  is  also 
due  to  the  nurses,  whose  unselfish  devotion  has  contributed  to  the  good 
results. 

Several  cases  were  received  from  among  the  pupils  of  the  preparatory 
schools  of  the  city,  thus  preventing  possible  epidemics  and  the  consequent 
closing  of  the  schools.  Many  other  instances  might  be  cited  to  show  the 
need  of  a  hospital  of  this  kind,  but  in  our  opinion  it  is  not  necessary ; 
every  one  must  know  how  many  homes  there  are  in  a  large  city  like  this 
without  suitable  accommodations  for  the  care  and  treatment  of  contagious 
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Abington,  advice  of  Board  relative  to  disposal  of  surface-water  drainage      ...  55 

Examination  of  water  of  Shamatascacant  River 332 

Abington  and  Rockland,  consumption  of  water  in 379 

Water  supply  of,  examination  of 99 

Accord  Pond,  Hingham,  examination  of  water  of 186 

Actinomycosis,  mortality  from 655 

Acasbnet  Reservoir,  New  Bedford,  beights  of  water  in 252 

Adams,  bealth  of 659 

Adams  Fire  District,  Adams,  water  snpply  of,  examination  of 99 

Advice  of  the  Board  to  cities,  towns,  corporations,  etc.,  upon  water  supply  and  sew- 
erage           3 

Number  of  applications  for Ivii 

Agawam  River,  examination  of  water  of,  in  Warebam 319 

Abr,  aid  received  from  current  of,  in  rapid  filtration  of  sewage^ 420,  441 

Allspice,  inspection  of 567 

Alumina,  sulphate  of,  use  of,  in  chemical  precipitation  of  sewage 416,  422 

Amesbury,  health  of ... 659 

Water  supply  of,  examination  of 100 

Amherst,  milk  of 582 

Andover,  consumption  of  water  in 379 

Water  supply  of,  examination  of 101 

Antitoxin  in  diphtheria,  report  upon  the  production  and  use  of 585 

Aqua  Rex  Spring,  Millis,  examination  of  water  of 242 

Arlington,  bealth  of 660 

Water  snpply  of,  examination  of 102 

Ashburnbam,  Upper  Naukeag  Pond,  examination  of  water  of      .....  104 

Ashes,  use  of,  as  filtering  material 427,  492 

Aabland,  Cold  Spring  Brook,  Boston  Water  Works,  examination  of  water  of      '.       .  116 

Reservoir  No.  4,  Boston  Water  Works,  examination  of  water  of    .        .       .       .    117,  119 

Reservoir  No.  6,  Boston  Water  works,  examination  of  water  of     .       .        .       .113,115 

Sudbury  River  at  bead  of  Reservoir  No.  2,  Boston  Water  Works,  examination  of 

water  of 120 

Asbley  Brook  Reservoir,  Pittsfield,  examination  of  water  of 274 

Ashley  Pond,  Holyoke,  examination  of  water  of 191 

Assawompsett  Pond,  Lakeville,  examination  of  water  of 311 

Atbol,  water  supply  of,  examination  of 104 

Attleborough,  health  of 660 

Consamption  of  water  in .        .  379 

Water  supply  of,  examination  of 106 

Austin  Brook  Reservoir,  Chester,  examination  of  water  of 147 

Averic  Lake,  Stockbridge,  examination  of  water  of        ..%....  305 

Avon,  consumption  of  water  in 379 

Water  supply  of,  examination  of 106 

Ayer,  consumption  of  water  in 379 

Water  supply  of,  examination  of 106 
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Application  of»  to  experimental  water  filters 468 

Efficiency  of  water  filters  in  removing 45S 

Growth  of,  in  filtered  water 480 

Nnmbers  of,  in  effiaents  firom  experimental  sewage  filters  at  Lawrence .       .       .  434-457 
Numbers  o^,  in  effiaents  from  experimental  water  filters  at  Lawrence    . 

463-469,  472-476,  480-494 

Numbers  of,  in  water  applied  to  intermittent  and  continaons  water  filters      .       .  477 

Numbers  of,  in  Merrimac  River  water  at  Lawrence,  applied  to  experimental  filters  460 

Numbers  of,  in  Lawrence  sewage 413 

Numbers  of,  in  Lawrence  city  water  supply 496-^03 

Numbers  of,  in  effluents  of  manufacturing  sewages  applied  to  experimental  filters 

402,  404,  408,  410 

Removal  of,  by  intermittent  and  continuous  experimental  water  filters  ...  477 

Bacterial  purification,  by  experimental  sewage  filters 433 

By  experimental  water  filters 458 

Bacteriological  worlc  of  the  Board xxl 

Bald  Pate  Pond,  Boxford,  examination  of  water  of 170 

Bannister  Brook,  Framingham,  examination  of  water  of 518 

Barre,  Cold  Brook  Station,  examination  of  water  from  Ware  River  at         .        .        .  373 

Barre,  water  supply  of,  examination  of 107 

Basin  Pond  Brook,  Lee,  examination  of  water  of 20( 

Bassett  Brook,  Easthampton,  examination  of  water  of  ......        .  IM 

Bassett  Brook  Reservoir,  Adams,  examination  of  water  of 99 

Belmont,  consumption  of  water  in  (see  Watertown) 380 

Water  supply  of  (see  Watertown) 107 

Berksbbre  Water  Company,  Lee,  water  supply  of,  advice  of  Board        ....  24 

Examination  of  water  supply  of  Lee 204 

Berlin,  examination  of  water  of  Fosgate  Brook       . 194 

Of  Gates  Pond 193 

Heights  of  water  in  Gates  Pond 195 

Beverly,  health  of 6fi0 

Consumption  of  water  in 379 

Water  supply  of  (see  Salem) 107 

Beverly  and  Wenham,  examination  of  water  of  Longham  Brook  Reservou: ...  292 

OfWenhamLake 290 

Heights  of  water  in  Wenham  Lake 293 

Big  Sandy  Pond,  Pembroke,  examination  of  water  of 99 

Billerica,  advice  of  Board  with  reference  to  a  proposed  water  supply     ....  4 

Examination  of  water  of  tubular  wells  with  reference  to  a  proposed  water  supply  108 

Examination  of  Concord  River  at 361 

Birch  Pond,  Lynn,  examination  of  water  of 217 

Heights  of  water  in 225 

Births  in  Massachusetts  in  1896 xxxii 

By  sex xxxii 

Ratioof  males  to  females,  1887-96  (table) xxxii 

By  parent  nativity xxxii 

By  months,  1896  (table) xxxiii 

Still-births xxxiii 

Plural  births xxxiii 

Still-births  in  cities  and  towns  having  a  population  of  over  5,000     ...»  644 

Blackstone  River,  examination  of 353 

AtMillville 356,357.360 

AtUxbridge 356,357,360 

Alx)ve  Worcester  Sewage  Purification  Works 366-359 

Below  Worcester  Sewage  Purification  Works 356-359 

Boot  Pond,  Plymouth,  examination  of  water  of 277 
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Boston,  health  of •        .       .  660 

Consumption  of  water  in 379 

Water  supplj  of,  examination  of 112 

Sadbary  River  supply,  — 

Indian  Brook  at  head  of  Reservoir  No.  6,  Hopkinton 112 

Reservoir  No.  6,  Ashland, 113,115 

CoIdSpringBrookat  head  of  Reservoir  No.  4,  Ashland 116 

Reservoir  No.  4,  Ashland 117,119 

Sudbury  River  at  head  of  Reservoir  No.  2,  Ashland 120 

Reservoir  No.  2,  Framingham 121 

Walker's  Brook,  Marlborough 123 

Reservoir  No.  5,  Southborough 124-126 

Stony  Brook  at  head  of  Reservoir  No.  3,  Southborough 127 

Reservoir  No.  3,  Framingham 128 

Cochituate  supply,  — 

Lake  Cochituate,  Wayland 130 

Water  flrom  faucet,  State  House,  Boston 132 

Mystic  supply,  — 

Mystic  Lake 134 

Stony  firook,  examination  of  water  of 372 

Heights  of  water  in  lakes  and  storage  reservoirs 135 

Bottomly  Pond,  Paxton,  examination  of  water  of 346 

Box  ford,  examination  of  water  of  Bald  Pate  Pond 170 

Boxford  and  Groveland,  examination  of  water  of  Johnson's  Pond         ....  183 

Bradford,  water  supply  of  (see  Haverhill) 136 

Brain  diseases,  mortality  from  (tables) xl,  652,  656 

Braiotree,  consumption  of  water  in 379 

Water  supply  of,  examination  of 136 

Braintree  and  Randolph,  examination  of  water  of  Great  Pond 282 

Brant  Rock,  Marshfield,  examination  of  water  supply  of 235 

Breed's  Pond,  Lynn,  examination  of  water  of 215 

Heights  of  water  in 225 

Bridgewater,  health  of 665 

Bridgewater  and  East  Bridgewater,  consumption  of  water  in 379 

Water  supply  of,  examination  of 137 

Broad  Brook,  Pownal,  Vt.,  examination  of  water  of      ......       .  256 

Brockton,  health  of 666 

Consumption  of  water  in 379 

Sewage  disposal  at 509 

Water  supply  of,  advice  of  Board 6 

Examination  of 137 

Height  of  water  in  Salisbury  Brook  storage  reservoir 139 

Underdrains  beneath  sewers,  examination  of  water  of 139 

Bronchitis,  mortality  from  (tables) 652,  656 

Brookline,  health  of • 666 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 140 

Charles  River  at  West  Roxbury,  examination  of  water  of 141 

Brown's  Pond,  Peabody,  examination  of  water  of 269 

Bnckland,  milk  of 582 

Backmaster  Pond,  Dedham,  examination  of  water  of 266 

Heights  of  water  in 267 

Bull  Brook,  Ipswich,  examination  of  water  of 199 

Butter,  inspection  of 566 

Cambridge,  health  of 667 

Consumption  of  water  in 379 
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Cambridge  —  Concluded,  page 

Water  supply  of,  examination  of 141 

Heights  of  water  in  pond  and  storage  reservoir 146 

Cancer,  mortality  from  (tables) xl,  662, 656 

Canton,  health  of 668 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 146 

Cape  Pond,  Rockport,  examination  of  water  of 288 

Cassia,  inspection  of 567 

Cayenne,  inspection  of 567 

Cerebro-spinal  meningitis,  prevalence  of xiv 

Deaths  from,  in  Massachusetts,  1887-95 xvi 

Mortality  from  (tables) 652, 656 

Weekly  summary  of  deaths  ftrom 622 

Chapin  Pond,  Ludlow,  examination  of  water  of 302 

Charles  River,  examination  of  water  of,  at  Newton 254 

AtWaltbam 317 

At  West  Roxbury "  141 

AtMilford 361 

Chauncy  Pond,  Westborough,  examination  of  water  of 326 

Cheese,  inspection  of 566 

Chelsea,  consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of  (see  Boston,  Mystic  Works) 146 

Chemical  precipitation  of  sewage  by  sulphate  of  alumina 416,  422 

Cheshire,  water  supply  of,  examination  of       ....      * 147 

Cheshire  and  Adams,  examination  of  water  of  Dry  Brook  Reservoir     ....  100 

Chester,  water  supply  of,  examination  of 147 

Chicopee,  health  of 66S 

Water  supply  of,  examination  of 14S 

Child-birth,  mortality  from  (table) xxxix 

Cholera  infantum,  mortality  from  (tables) xxxix,  652,  656 

Cholera  morbus,  mortality  from  (tables) 652,  6o6 

Cinders,  use  of,  as  filtering  material 427 

Cities  and  towns,  advised  with  regard  to  water  supply  and  sewerage     ....  3 

Date  of  construction  of  water  works  in 378 

Numl)er  of,  having  public  water  supplies 377 

Statistics  relating  to  consumption  of  water  in 379 

Sewage  purification  of,  by  intermittent  filtration 509 

Cities,  infant  mortality  of  (table) xxx? 

Clinton,  examination  of  Nashua  River  above  Clinton 370 

Clinton  and  Lancaster,  water  supply  of,  examination  of 149 

Cloves,  inspection  of 667 

Cochituate  Lake,  Wayland,  examination  of  water  of  (Boston  Water  Works)       .        .  130 

Heights  of  water  in 135 

Cocoa,  inspection  of 669 

Coffee,  inspection  of 669 

Cohasset,  consumption  of  water  in 379 

Water  supply  of,  examination  of 149 

Cold  Brook  Station,  Barre,  examination  of  Ware  River  at     .                ....  873 

Cold  Spring  Brook,  Ashland,  examination  of  water  of  (Boston  Water  Works)    .        .  116 

Cold  Spring  Reservoir,  Williamstown,  examination  of  water  of 333 

Concord,  health  of 668 

Concord  and  Lincoln,  water  supply  of,  examination  of 150 

Concord  River  at  Billerica,  examination  of 361 

Confectionery,  inspection  of 669 

Consumption,  examinations  of  sputum  suspected  to  contain  the  badlli  of  tuberculosis 

(see  Tuberculosis) 604^ 
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Cod  sumption  —  Concluded.  pack 

Mortality  from  (tables) xxxix,  662,  656 

Weekly  summary  of  deaths  from 619 

Consamption  of  water  in  varions  cities  and  towns,  statistics  relating  to        .       .       .  379 

Cooley  Brook,  Longmeadow,  examination  of  water  of 212 

Cooley  Brook  Reservoir,  Chicopee,  examination  of  water  of 148 

Cottage  City,  consumption  of  water  in 379 

Water  supply  of,  examination  of 151 

Cream,  evaporated,  inspection  of 566 

Cream  of  tartar,  inspection  of 569 

Croup.    (See  Diphtheria  and  Croup.) 

Crystal  Lake,  Gardner,  examination  of  water  of 168 

Crystal  Lake,  Haverhill,  examination  of  water  of 180 

Heights  of  water  in 185 

Crystal  Lake,  Wakefield,  examination  of  water  of 313 

Dalton  Fire  District,  Dalton,  water  supply  of,  examination  of 151 

Danvers,  health  of 668 

Consumption  of  water  in 379 

Sewage  disposal  of,  advice  of  Board 56 

Danvers  and  Middleton,  water  supply  of,  examination  of 152 

Danvers  Lunatic  Hospital,  Danvers,  advice  of  Board  with  reference  to  a  proposed 

water  supply 9 

Examination  of  water  of  tubular  well  with  reference  to  a  proposed  water  supply  .  162 

Sewage  disposal  of,  advice  of  Board 59 

Deaths  : 

In  Biassachusetts,  1896 xxxiv 

By  sexes xxxiv 

By  months  (table) xxxiv 

By  ages  (table) xxxiv 

Infant  mortality  of  cities xxxv 

Causes  of  death xxxvi 

Deaths  from  ten  prominent  causes,  1887-96  (table) xxxvii 

General  tables,  1877-96 xxxviii-xl 

Summary  of  weekly  mortality  reports  from  cities  and  towns 614 

Total  reported  mortality,  1897 618 

Under  five  years^  reported,  1897 618 

Returns  of,  firom  cities  and  towns  having  a  population  of  more  than  5,000     .        .  639-656 

From  typhoid  fever  in  Lawrence,  1887-97 496 

Dedbam,  health  of 669 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 154 

Buckmaster  Pond,  examination  of  water  of 266 

Heights  of  water  in  Buckmaster  Pond 267 

Devol  Pond,  Westport,  examination  of  water  of 162 

Diarrhoea,  mortality  from  (tables) 652,  656 

Diarrhceal  diseases,  weekly  summary  of  deaths  from 621 

Dike's  Brook  storage  reservoir,  Gloucester,  examination  of  water  of     .       .       .       .  174 

Diphtheria  and  croup,  mortality  from  (tables) xxxviii,  652,  656 

Prevalence  of xiii 

Reported  cases  of 624,  631 

Weekly  summary  of  deaths  from 621 

Diphtheria  antitoxin,  report  upon  the  production  and  use  of 585 

Amount  of,  distributed  firom  April  1,  1897,  to  March  31,  1898 587 

List  of  cities  and  towns  from  which  reports  were  received  relative  to  use  of  .       .  589 

Cases  in  which  a  bacteriological  examination  was  made 590 

Summary  of  the  three  years  ending  March  31, 1898 593 
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Diphtheria  antitoxin  —  Concluded,  page 

Cases  in  which  no  bacteriological  examination  was  made 594 

Sequelae 595 

Operations 596 

Brands  of  antitoxin  employed 596 

Summary 596 

Number  of  diphtheria  cultures  examined  during  the  year  ending  March  31,  1896  .  599 

Relation  of  clinical  to  bacteriological  diagnosis 601 

Persistence  of  diphtheria  bacilli  in  throats  of  patients  convalesoent  from  diph- 
theria           602 

Disposal  of  waste  liquors  from  industrial  works 395 

Doane  Pond,  North  Brookfield,  examination  of  water  of 261 

Heights  of  water  in 265 

Dow*s  Brook,  Ipswich,  examination  of  water  of 198 

Drugs :    (See  Food  and  Drug  Inspection.) 

Adulteration  of 545 

Inspection  of 575 

Work  of  Board  relating  to  inspection  of xxir 

Dry  Brook  Reservoir,  Adams  and  Cheshire,  examination  of  water  of   ...        .  100 

Dug  Pond,  Natick,  examination  of  water  of 246 

Heights  of  water  in 247 

Dysentery,  mortality  from  (tables) xxxix,  652,  656 

Prevalence  of xrii 

East  Bridgewater,  consumption  of  water  in  (see  Bridgewater) 379 

Water  supply  of  (see  Bridgewater) 164 

Easthampton,  consumption  of  water  in 379 

Water  supply  of,  examination  of 154 

East  Meadow  River,  Haverhill,  examination  of  water  of 184 

East  Mountain  Spring,  West  Siockbridge,  examination  of  water  of       ...        .  330 

East  Mountain  Water  Company,  West  Stockbridge,  water  supply  of,  examination  of .  330 

Easton,  consumption  of  water  in 379 

Easton,  North  Easton  Village  District,  water  supply  of,  examination  of       .        .        .  155 

Edgartown,  advice  of  Board  with  reference  to  a  proposed  water  supply         ...  9 
Examination  of  water  from  a  tubular  well   with  reference  to  proposed   water 

supply 155 

Edgartown  Water  Company,  Edgartown,  advice  of  Board  with  reference  to  proposed 

water  supply 9 

Elder's  Pond,  Lakeville,  examination  of  water  of 312 

Erysipelas,  mortality  from  (tables) 652,  656 

Weekly  summary  of  deaths  from 623 

Everett,  health  of 6C9 

Consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of,  examination  of  (see  Boston,  Mystic  Works)         ....  155 

Examination  of  rivers 3.'>3 

Examination  of  water  supplies 97 

Experiments  upon  the  purification  of  sewage  by  filtration  at  the  Lawrence  Experiment 

Station 395-457 

Experiments  upon  the  purification  of  water  by  filtration  at  the  Lawrence  Experiment 

Station 458-505 

Expenditures  of  the  Board,  classified  by  departments Mii 

Fairhaven,  advice  of  Board  relative  to  cases  of  lead-poisoning  at 10 

Advice  of  Board  with  reference  to  a  proposed  water  supply  (see  also  Wareham)  .  47 

Consumption  of  water  in 379 

Examination  of  water  with  reference  to  a  proposed  water  supply  (see  also  Ware- 
ham) 156 

Water  supply  of,  examination  of 156 

Fall  Brook,  Leominster,  examination  of  water  of 208 
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Fall  Brook  ReserYolr,  Leominster,  exAminatlon  of  water  of 209 

Heights  of  water  in 210 

FaU  River,  health  of 670 

Advice  of  Board  relative  to  pollution  of  water  sapplj  of 10 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 167 

Heights  of  water  in  North  Watuppa  Lake 163 

Falmouth,  advice  of  Board  with  reference  to  a  proposed  water  supply  ....  ll 

Examination  of  water  with  reference  to  a  proposed  water  supply  ....  163 

Farm  Pond,  Boston  Water  Works,  heights  of  water  in 135 

Filters,  experimental,  for  sewage  purification,  at  Lawrence 434 

Experimental,  for  water  purification,  at  Lawrence 468 

Fitchbnrg,  health  of 671 

Water  supply  of,  examination  of 164 

Nashua  river  below,  examination  of 366 

Five  Mile  Pond,  Springfield,  examination  of  water  of 304 

Flora  Glen  Reservoir,  Williamstown,  examination  of  water  of 334 

Flow  of  streams 388 

Food  and  drug  inspection .' 541 

Work  of  Board  relating  to xxiil 

Number  of  samples  examined 541 

Summary  of  work  during  the  year 542 

Summary  of  work  of  previous  years 543,  544 

Drugs,  adulteration  of 545 

Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  milk  .       .  546 
Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  food,  other 

than  milk 546 

Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  drugs         .  547 

Prosecutions 547 

Summary •  .       .  560 

Fines 654 

Expenditures 654 

Report  of  Dr.  C.  P.  Worcester  on  analyses  of  food  and  dmgs        ....  567 

Adulterated  milk 657,  660 

Milk  preservatives 557 

Action  of  formaldehyde  upon  milk 568 

Local  inspection  of  milk 660 

Analysisofmilkof  known  purity 662 

Quality  of  milk  by  months 563 

Summary  of  milk  statistics 563 

Summary  of  food  statistics «...  575 

Inspection  of  drugs 575 

Summary  of  food  and  drug  statistics 680 

Milk  of  western  Massachusetts,  report  of  Prof.  C.  A.  Ooessmann  upon  ...  681 

Formaldehyde,  action  of,  upon  milk 658 

Fosgate  Brook,  Berlin,  examination  of  water  of 194 

Foxborongh  Water  Supply  District,  Foxborough,  consumption  of  water  in  .       .        .  379 

Water  supply  of,  examination  of 166 

Framingham,  consumption  of  water  in 379 

Sewage  disposal  at 514 

Water  supply  of,  examination  of 166 

Underdrain  beneath  sewers,  examination  of  water  of 167 

Reservoir  No.  2,  Boston  Water  Works,  examination  of  water  of    ...        .  121 

Reservoir  No.  3,  Boston  Water  Works,  examination  of  water  of    .       .       .       .  128 

Franklin,  health  of 673 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 168 
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Fresh  Pond,  Cambridge,  examination  of  water  of 142 

Heights  of  water  in 146 

Falling  Mill  Pond,  Hingham,  examination  of  water  of 187 

Gardner,  health  of 673 

Consnmption  of  water  in 379 

Sewage  disposal  at ftl9 

Water  supply  of,  examination  of 16S 

Gates  Pond,  Berlin,  examination  of  water  of 193 

Heights  of  water  in 195 

General  Report vii 

Georgetown,  advice  of  Board  relative  to  a  proposed  water  supplj 12 

Examination  of  water  of  Bald  Pate  Pond,  Boxford,  with  reference  to  a  proposed 

water  supply 170 

Ginger,  inspection  of 567 

Glanders,  mortality  from 655 

Glen  Lewis  Pond,  Lynn,  examination  of  water  of 220 

Heights  of  water  in 226 

Gloucester,  advice  of  Board  relative  to  water  supply  famished  to  fishing  vessels  .        .  15 

Consumption  of  water  in 390 

Water  supply  of,  advice  of  Board 13 

Examination  of 174 

Glover  Spring,  Soathbridge,  examination  of  water  of 297 

Goessmann,  Prof.  C  A.,  report  on  milk  of  western  Massachasetts        ....  581 

Grafton,  consumption  of  water  in *  380 

Water  supply  of,  examination  of 176 

Great  Barrington,  health  of 673 

Great  Pond,  Randolph  and  Braintree,  examination  of  water  of 282 

Great  Pond,  Weymouth,  examination  of  water  of 331 

Great  Quittacas  Pond,  Lakeville,  examination  of  water  of 251 

Great  South  Pond,  Plymouth,  examination  of  water  of 277 

Greenfield,  milk  of 582 

Water  supply  of,  examination  of 177 

Green  Harbor  (Marshfield),  report  of  joint  board  upon  restoration  of  .        .        .        .  xlii 

Grew's  Pond,  Falmouth,  examination  of  water  of 163 

Groton,  examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 177 

Groton  Water  Company,  Groton,  advice  of  Board  relative  to  proposed  water  supply    .  15 

Groveland  and  Boxford,  examination  of  water  of  Johnson's  Pond         ....  183 

Haggett's  Pond,  Andover,  examination  of  water  of 101 

Halfway  Pond,  Plymouth,  examination  of  water  of 277 

Halifax,  examination  of  water  from  Stetson's  Pond  in  Pembroke,  and  from  Monpon- 

seit  or  Stump  Pond  in  Halifax 179 

Hatchet  Brook  Reservoir,  Souihbridge,  examination  of  water  of 296 

Hatfield,  water  supply  of,  examination  of 179 

Hathaway  Brook  Re servoir,  Pltt^field,  examination  of  water  from       ....  275 

Haverhill,  health  of 673 

Sewage  disposal  of,  advice  of  Board 61 

Water  supply  of,  examination  of IgO 

Heights  of  water  in  lakes 185 

Hawkes  Pond,  Lvnn,  examination  of  water  of 221 

Heights  of  water  in 225 

Haynes  Re.«<ervoir,  Leominster,  examination  of  water  of 207 

Heights  of  water  in 210 

Health  of  towns 659 

Heart  diseases,  mortality  from  (tables) xl,  662,  656 
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Heights  of  water  in  ponds  and  reservoirs : 

Boston  Water  Works,  lakes  and  storage  reservoirs 135 

Brockton,  Salisbury  Brook  storage  reservoir 139 

Cambridge,  Fresh  Pond  and  Stony  Brook  storage  reservoir 146 

Fall  River,  North  Watnppa  Lake ^ 163 

Haverhill,  lakes 185 

Hudson,  Gates  Pond  (Berlin) 195 

Leominster,  storage  reservoirs 210 

Lynn  and  Saugas,  ponds  and  storage  reservoirs 225 

Maiden,  Medford  and  Melrose,  Spot  Pond  (Stoneham) 227 

Natick,  Dug  Pond 247 

New  Bedford,  Acnshnet  Reservoir  and  Little  Qaittacas  Pond         ....  252 

North  Brookfield,  Doane  Pond 265 

Norwood,  Backmaster  Pond  (Dedham) 267 

Qaincy,  storage  reservoir 282 

Salem  and  Beverly,  Wenham  Lake  (Beverly  and  Wenham) 293 

Springfield  and  Ludlow,  Ludlow  Reservoir 305 

Worcester,  Leicester  and  Holden  storage  reservoirs 350 

Hingham  and  Hull,  water  supply  of,  examination  of 186 

Hinsdale  Fire  District,  Hinsdale,  water  supply  of,  examination  of       ...        .  188 

Hobart's  Pond,  Whitman,  examination  of  water  of 332 

Hobb'g  Brook,  Waltham,  examination  of  water  of 145 

Holbrook,  consumption  of  water  in  (see  Randolph) 380 

Water  supply  of  (see  Randolph) 189 

Holden,  examination  of  water  from  Quinepoxet  River  at 368 

Holden  storage  reservoir,  Worcester,  height  of  water  in 350 

Holliston,  consumption  of  water  in 380 

Water  supply  of,  examination  of 189 

Holyoke,  health  of 674 

Milk  of 581 

Water  supply  of,  examination  of 190 

Honey,  inspection  of 566 

Hoosac  River,  examination  of 361 

At  Williamstown 362 

Hopedale,  consumption  of  water  in  (see  Milford) 380 

Water  supply  of  (see  Milford) 193 

Hopkinton,  consumption  of  water  in 380 

Examination  of  water  of  Indian  Brook  (Boston  Water  Works)      ....  112 

Horn  Pond,  Wobnm,  examination  of  water  of 341 

Hoasatonic  River,  examination  of 362 

At  New  Lenox 363 

Hudson,  water  supply  of,  advice  of  Board 17 

Examination  of 193 

Heights  of  water  in  Gates  Pond,  Berlin 195 

Hall,  sewage  disposal  of,  advice  of  Board 62 

Water  supply  of  (see  Hingham) 195 

Hnntington,  advice  of  Board  relative  to  proposed  water  supply 22 

Examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 195 

Hyde  Park,  health  of 674 

Consumption  of  water  in 380 

Examination  of  Neponset  River  at 197 

Hyde  Park  and  Milton,  water  supply  of,  examination  of 196 

Indian  Brook,  Hopkinton,  examination  of  water  of  (Boston  Water  Works)        .       .  112 

Infant  mortality  of  cities xxxv 

Infectious  diseases,  prevalence  of,  in  Massachusetts ^U 


INDEX. 


701 


PAOB 

Leicester,  examination  of  water  of  Mann  Reservoir 345 

Sewage  disposal  at 522 

Leicester  Poor  Farm,  sewage  disposal  at 525 

Leicester  storage  reservoir,  Worcester,  height  of  water  In 350 

Leicester  Water  Supply  District,  Leicester,  sewage  disposal  of,  advice  of  Board   .       .  63 

Water  sirpply  of,  examination  of 205 

Underdrain  beneath  sewers,  examination  of  water  of 205 

Lenox,  water  supply  of,  examination  of 206 

Leominster,  health  of 674 

Water  supply  of,  examination  of 207 

Heights  of  water  in  storage  reservoirs 210 

Leonard  Morse  Hospital,  Natick,  sewage  disposal  of,  advice  of  Board  ....  77 

Lexington,  sewage  disposal  of,  advice  of  Board 65 

Water  supply  of,  examination  of 210 

Library  and  publications  of  the  Board xxv 

Lincoln,  examination  of  water  from  Sandy  Pond 150 

Water  supply  of  (see  Concord) 211 

Little  Pond,  Braintree,  examination  of  water  of 137 

Little  Qalttacas  Pond,  Lakeville,  examination  of,  water  of 250 

Heights  of  water  in 252 

Little  South  Pond,  Plymouth,  examination  of  water  of 276 

Local  boards  of  health xxviii 

Local  nuisances,  law  relating  to xxii 

Longham  Brook  Reservoir,  Beverly  and  Wenham,  examination  of  water  of        .       .  292 

Longmeadow,  consumption  of  water  in 380 

Water  supply  of,  examination  of 212 

Long  Pond,  Falmouth,  examination  of  water  of 163 

Long  Pond,  Lakeville,  examination  of  water  of 251 

Loon  Pond,  Springfield,  examination  of  water  of 303 

Lowell,  health  of 675 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 212 

Merrimack  River,  examination  of  water  of 212 

Lndlow,  examination  of  water  of  Chapin  Pond 302 

Water  supply  of  (see  Springfield)  . 214 

Lndlow  Reservoir,  Springfield,  examination  of  water  of 299,  301 

Heighto  of  water  in 305 

Lnng  diseases,  acute,  weekly  summary  of  deaths  f)rom 620 

Lynde  Brook  storage  reservoir  (Leicester  supply),  Worcester,  examination  of  water 

of 343 

Height  of  water  in 350 

Lynn,  health  of 677 

Lynn  and  Sangus,  consumption  of  water  in 380 

Water  supply  of,  examination  of 215 

Heights  of  water  in  ponds  and  storage  reservoirs 225 

Mace,  inspection  of 567 

Malarial  fever,  mortality  from  (tables) 652,  656 

Prevalence  of xix 

Weekly  summary  of  deaths  from 623 

Report  upon  work  of  the  Board  relating  to  malaria 608 

Mftldmi,  health  of 678 

Consumption  of  water  in 380 

»        Water  supply  of,  examination  of 228 

Maiden,  Medford  and  Melrose,  water  supply  of,  examination  of 226 

Heights  of  water  in  Spot  Pond,  Stoneham 227 
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Manchester,  consumption  of  water  in 380 

Water  supply  of,  examination  of 229 

Manban  River,  Soutliampton,  examination  of  water  supply  of 192 

Mann  Reservoir  (Leicester  supply),  Worcester,  examination  of  water  of      ...  345 

Mansfield,  Water  Supply  District,  consumption  of  water  in 380 

Water  supply  of,  examination  of *      .  229 

Manufacturing  sewage,  purification  of 395 

Numbers  of  bacteria  in  effluents  of,  from  experimental  filters         .        .     402,  4(H,  406, 410 

Maple  sugar,  inspection  of 567 

Maple  syrup,  inspection  of 5^ 

Marblehead,  consumption  of  water  in 380 

Water  supply  of,  examination  of 230 

Marblehead  Water  Company,  Swampscott  and  Nahant.  water  supply  of,  examination 

of " 308 

Marion,  advice  of  Board  relative  to  a  proposed  water  supply   (see  Warebam, 

Marion,  etc.) 47 

Examination  of  water  from  various  sources  with  reference  to  a  proposed  water 

supply  (see  also  Fairhaven  and  Warebam) 231 

Marlborough,  health  of 678 

Consumption  of  water  in 380 

Examination  of  water  of  Walker's  Brook  (Boston  Water  Works) ....  123 

Sewage  disposal  at 528 

Water  supply  of,  examination  of 281 

Marriages  in  Massachusetts,  1896 xzxi 

By  nativity xxxi 

By  months  (table) xxxi 

Marshfield  (Brant  Rock),  water  supply  of,  examination  of 235 

Massachusetts  Hospital  for  Consumptives  and  Tubercular  Patients,  Rutland,  sewage 

disposal  of,  advice  of  Board 66 

Massachusetts  Hospital  for  Epileptics,  Monson,  advice  of  Board  with  reference  to  pro- 
posed water  supply 25 

Examination  of  water  with  reference  to  a  proposed  water  supply    ....  243 

Sewage  disposal  of,  advice  of  Board 67 

Massachusetts  Reformatory  Prison  for  Women,  Sherborn,  water  supply  of,  advice  of 

^            Board 27 

Examination  of 295 

Mattapoisett,  advice  of  Board  relative  to  proposed  water  supply   (see   Warebam, 

Marion,  etc.) 47 

Examination  of  water  with  reference  to  proposed  water  supply  (see  also  Fair- 
haven  and  Warebam) 235 

Sewage  disposal  of,  advice  of  Board 69 

Maynard,  consumption  of  water  in 3S0 

Water  supply  of,  examination  of 235 

Measles,  mortality  from  (tables) .        .      xxxviii,  652,  656 

Reported  cases  of 624,  631 

Medfield,  examination  of  water  from  a  spring 236 

Sewage  disposal  at 532 

Medfleld  Insane  Asylum,  Medfield,  water  supply  of 236 

Medford,  health  of 679 

Consumption  of  water  in 380 

Water  supply  of,  examination  of  (see  also  Maiden,  Medford  and  Melrose)     .        .  236 

Underdrains  beneath  sewers,  examination  of  water  of 238 

Medway,  advice  of  Board  relative  to  proposed  water  supply 28 

Examination  of  water  with  reference  to  proposed  water  supply       ....  238' 

Medway  Water  Company,  Medway,  advice  of  Board  relative  to  proposed  water  supply  28 

Meeting-house  Pond,  Westminster,  examination  of  water  of 16o 
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health  of 679 

iroption  of  water  in '      .  380 

r  supply  of,  examination  of  (see  also  Maiden,  Medford  and  Melrose)    .       .  239 

k  River  examination  of  (see  also  Lawrence  and  Lowell)         •       .       •       •  364 

iwrence 201,603 

)well 212 

of,  at  Lawrence 208 

ige  weekly  flow  of,  1897 389 

liments  upon  purification  of  water  of 458 

ition  of  water  of 460 

water  supply  of,  examination  of .        .  239 

tan  sewerage  commission,  advice  of  Board  relative  to  extension  of  metropol- 
itan sewer 70 

itan  sewerage  commission,  Neponset  valley  sewer,  advice  of  Board  relative 

to  construction  of  overflows 71 

rough  Fire  District,  Middleborough,  consumption  of  water  in         .       .       .  380 

!r  supply  of,  examination  of 240 

1,  water  supply  of  (see  Dan  vers) 240 

1  Fond,  Middleton,  examination  of  water  of 102 

idvice  of  Board  relative  to  case  of  lead  poisoning 31 

nd  Hopedale,  consumption  of  water  in 3^0 

r  supply  of,  examination  of 240 

terated, 646 

preservatives 557 

ctlon  of 557 

>m  cities,  560 ;  from  towns,  561 ;  from  suspected  producers     ....  561 

fsis  of  milk  of  known  purity 562 

ty  of,  by  months 563 

nary  of  milk  statistics 563 

densed,  inspection  of 563 

•k  Reservoir,  Pittsfleld,  examination  of  water  of 275 

water  supply  of,  examination  of 241 

brook,  Marlborough,  examination  of  water  of 232 

Brook  Storage  reservoir,  Marlborough,  examination  of  water  of    .       .       .   233,  234 

Iter  supply  of,  examination  of 242 

Eteservoir,  Haverhill,  examination  of  water  of 184 

examination  of  Blackstone  River  at 356,  357,  360 

dnsumption  of  water  in 380 

ir  supply  of  (see  Hyde  Park) 242 

,  inspection  of 567 

ett  or  Stump  Pond,  Halifax,  examination  of  water  of 179 

water  supply  of,  examination  of 242 

Massachusetts  Hospital  for  Epileptics,  advice  of  Board  with  reference  to  a 

proposed  water  supply 25 

nination  of  water  with  reference  to  a  proposed  water  supply  ....  243 

ge  disposal  of,  advice  of  Board 67 

e,  consumption  of  water  in 380 

3,  Turner's  Falls  Fire  District,  water  supply  of,  examination  of      .        .        .  243 

jservoir,  Leominster,  examination  of  water  of 208 

hts  of  water  in 210 

'  reports : 

sties  of  disease  and  mortality 613 

nary  of  weekly  reports  of  cities  and  towns 614 

1  deaths * 618 

IS  of  children  under  five  years 618 
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North  Adams  —  Concluded,  paob 

Sewage  disposal  of,  advice  of  Board 77 

Water  supply  of,  examiiiation  of 256 

Northampton,  health  of 683 

Milk  of Ml 

Water  supply  of,  examination  of 257 

North  Attleborough,  consamption  of  water  in 380 

Water  supply  of,  examination  of 260 

Northborough,  water  supply  of,  examination  of 260 

North  Brookfield,  consamption  of  water  in 380 

Water  supply  of,  advice  of  Board 33 

Examination  of 261 

Heights  of  water  in  Doane  Pond 265 

North  Easton  Village  District,  Easton,  water  supply  of,  examination  of      .       .       .  155 

Northfield,  milk  of 582 

North  Pond,  North  Brookfield,  examination  of  water  of 264 

North  Pond,  Orange,  examination  of  water  of 267 

North  Watnppa  Lake,  Fall  River,  examination  of  water  of 157, 158 

Heights  of  water  in 163 

Norwood,  health  of 683 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 266 

Heights  of  water  in  Buckmaster  Pond,  Dedham 267 

Notch  Brook  storage  reservoir.  North  Adams,  examination  of  water  of        .       .       .  256 

Nutmeg,  inspection  of 567 

Offensive  trades ^  xx 

Olive  oil,  inspection  of 566 

Onset  Bay  Fire  District,  Wareham,  consumption  of  water  in 380 

Water  supply  of,  examination  of 319 

Onset  Bay  Grove  Association,  Onset  Bay  (Wareham),  sewage  disposal  of,  advice  of 

Board 89 

Orange,  consumption  of  water  in 880 

Water  supply  of,  examination  of 267 

Palmer,  milk  of 582 

Palmer  Fire  District,  Palmer,  water  supply  of,  examination  of 268 

Paper  mills,  purification  of  waste  liquors  from 402 

Parker  River,  in  Georgetown,  examination  of  water  of 173 

Panl  Brook  Reservoir,  Williamstown,  examination  of  water  of 334 

Paxton,  Bottomly  Pond,  examination  of  water  of 346 

Peabody,  consumption  of  water  in 880 

Water  supply  of,  examination  of 269 

Pembroke,  examination  of  water  of  Big  Sandy  Pond 99 

Of  Silver  Lake 271 

Of  Stetson's  Pond 179 

Pennsylvania  Sanitation  Company,  advice  of  Board  to  Danvers  Lunatic  Hospital  with 

regard  to  plans  of 59 

Pentucket  Lake,  Haverhill,  examination  of  water  of 183 

Heights  of  water  in     .        . 185 

Pentucket  Pond,  Georgetown,  examination  of  water  of 172 

Pepper,  inspection  of 567 

Pepperell,  proposed  water  supply  of 278 

Advice  of  Board  relative  to  proposed  water  supply 34 

Permanency  of  sewage  filters 432 

Pittsfield,  health  of 683 

Water  supply  of,  examination  of 278 
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Pleasant  Lake,  Montagae,  examination  of  water  of 242 

Pljmoath,  water  supply  of,  examination  of 276 

Pneamonia,  mortality  firom  (tables) xl,  662, 656 

Pollution  of  streams,  ponds  and  sources  of  water  supply 91 

Pond  Brook,  Gardner,  examination  of  water  of 521 

Population  of  Massachusetts,  1846-96 xxx 

Of  cities  and  large  towns,  estimated  for  1897 6iS 

Of  cities  and  towns  having  and  not  having  public  water  supplies    ....  377 

Pownal,  Yt.,  Broad  Brook,  examination  of  water  of 256 

Powow  Hill  Water  Company,  Amesbury,  water  supply  of,  examination  of  .        .        .  100 

Precipitation,  chemical,  of  sewage  by  sulphate  of  alumina 416,422 

Prodigiosus,  Bacillus,  method  of  application  to  water  filters  at  Lawrence     ...  438 

Prosecutions •        •        .  547 

ProTinoetown,  health  of 684 

Consumptioii  of  water  in 380 

Water  supply  of,  examination  of 277 

Publications,  library  and,  of  the  Board xxr 

Puerperal  fever,  mortality  from  (tables) 682, 6li6 

Weekly  summary  of  deaths  from 623 

Purification  of  sewage  in  cities  and  towns  in  Massachusetts 509 

Purification  of  sewage  and  water.    (See  Sewage,  Experiments  upon  Filtration  of;  and 
Water,  Experiments  upon  Filtration  of.) 

Quincy,  advice  of  Board  relative  to  proposed  temporary  water  supply  ....  S6 

Consumption  of  water  in $80 

Sewage  disposal  of,  advice  of  Board 78 

Water  supply  of,  examination  of 279 

Heights  of  water  in  storage  reservoir 282 

Quinepoxet  River  at  Holden,  examination  of 368 

Rainfall,  normal,  in  Massachusetts 381 

At  nine  places  in  Massachusetts,  geographically  selected 382 

Randolph  and  Braintree,  examination  of  water  of  Great  Pond 282 

Randolph  and  llolbrook,  consumption  of  water  in 380 

Water  supply  of,  examination  of 282 

Rate  of  filtration  of  experimental  sewage  filters  at  Lawrence 433 

Reading,  consumption  of  water  in 3^ 

Water  supply  of,  examination  of 283 

Recommendations  of  the  Board  to  the  Legislature Iviii 

Registration  of  vital  statistics.     (See  Vital  Statistics.) 

Revere  and  Winthrop,  consumption  of  water  in 380 

Water  supply  of,  examination  of 286 

Rivers,  examination  of 353 

Flow  of  (see  also  Sudbury  River  and  Merrimack  River)         ....    203,  388,  389 

Roberts'  Meadow  Brook,  Northampton,  examination  of  water  of 2.')7 

Rockland,  consumption  of  water  in  (see  Abington) 379 

Water  supply  of  (see  Abington) 287 

Rock  Pond,  Georgetown,  examination  of  water  of 171 

Rockport,  consumption  of  water  in 380 

Water  supply  of,  examination  of 288 

Routine  work  of  Board Iv 

Rutland,  consumption  of  water  in 380 

Water  supply  of,  examination  of 289 

Rutland,  Hospital  for  Consumptives  and  Tubercular  Patients,  advice  of  Board  relative 

to  sewage  disposal  of 66 
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icket  Brook,  Pittsfield,  examination  of  water  of   .       .       • 274 

icket  Brook  Reservoir,  Pittsfield,  examination  of  water  of •  273 

ilem,  liealth  of 684 

Consumption  of  water  in 380 

ilem  and  Beverly,  water  supply  of,  examination  of 290 

Heights  of  water  in  Wenham  Lake  (Beverly  and  Wenham) 293 

ilisbnry  Brook  storage  reservoir,  Brockton,  examination  of  water  of ...       .  138 

Heights  of  water  in 139 

ftltonitall  Lake,  Haverhill,  examination  of  water  of 182 

Heights  of  water  in 185 

ftndra  Pond  (Lower),  Westborough,  examination  of  water  of 325 

uidra  Pond  (Upper),  Westborongh,  examination  of  water  of 324 

andy  Pond,  Lincoln,  examination  of  water  of 150 

angns,  consumption  of  water  in  (see  Lynn) 380 

Examination  of  water  of  Sangus  River  at 224 

Water  supply  of  (see  Lynn) 293 

angns  River,  examination  of  water  of,  at  Saugus 224 

At  line  between  Saugus  and  Wakefield 223 

Wakefield  Branch  at  Sangus 222 

awdy  Pond,  Westport,  examination  of  water  of 162 

carlet  fever,  mortality  from  (tables) xxxviii,  652,  656 

Reported  cases  of 624,  631 

Weekly  summary  of  deaths  firom 621 

cott  Reservoir,  Fitchburg,  examination  of  water  of      .  • 164 

scraping,  effect  of,  upon  experimental  water  filters 470 

Mimentation,  purification  of  sewage  by,  at  Lawrence 421 

Jewago: 

Experiments  upon  filtration  of,  at  the  Lawrence  Experiment  Station     .       .       .    395-457 

Purification  of  manufacturing  sewage 395 

Removal  of  arsenic  by  coke 396 

Waste  liquors  from  paper  mills 402 

Strainers  of  coke  and  cinders  for  paper  liquor 403 

Waste  liquors  f^om  rinsing  and  scoaring  wool 406,  408,  410 

Number  of  bacteria  in  efiluents  of  manufacturing  sewage  from  experimental 

filters 402,404,408,410 

Filtration  of  Lawrence  sewage 411 

Comparison  of  strength  of  Station  sewage 411 

Cbaracterof  sewage  used  at  the  Experiment  Station 411 

Purification  of  domestic  sewage 417 

Methods  for  rapid  filtration  of  sewage 420 

By  sedimentation 421 

By  chemical  precipitation 422 

By  straining  through  coke 423 

Ashes  and  cinders,  use  of,  as  filtering  material 427 

Determination  of  C  O2  in  air  from  filter  No.  21 429 

Purification  of  urine  by  filtration 431 

Permanency  of  sewage  filters 432 

Average  purification  of  Lawrence  sewage  by  the  several  filters  in  1897        .        .  433 
Experiments  upon  the  rapid  filtration  of  sewage  from  which  the  sludge  has 

been  removed  by  different  methods 434 

Filter  No.  1,  experiments  upon  purification  of  sewage  by  coarse  sand     .        .        .  434 

Analyses  Of  sewage  applied  to  filter 414 

Average  purification 433 

Filter  No.  2,  experiments  upon  purification  of  sewage  by  fine  sand         .        .        .  435 

Average  purification •  433 
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Sewage  ^  Concluded.  tm 
Filter  No.  4,  experiments  upon  parification  of  sewage  bj  yerj  fine  f«nd  with 

trenches  filled  with  coarse  sand 416 

Average  purification 413 

Filter  No.  6  A,  experiments  upon  parification  of  sewage  by  fine  grayel  ...  437 

Average  purification 433 

Filter  No.  6,  experiments  upon  purification  of  sewage  by  mixed  coarse  and  flue 

sand 437 

Analyses  of  sewage  applied  to  filter 414 

Average  purification 433 

'     Filter  No.  9  A,  experiments  upon  parification  of  sewage  by  medium  fine  sand      .  438 

Analyses  of  sewage  applied  to  filter 414 

Average  parification 433 

Filter  No.  10,  experiments  upon  purification  of  sewage  by  mixed  coarse  and  fine 

sand 419 

Average  purification 433 

Filters  Nos.  12  A,  15  B,  16  6,  experiments  upon  the  purification  of  sewage  by  fil- 
tration through  gravel  with  the  aid  of  a  current  of  air,  and  filtration  of  re- 
sulting eifiuents  through  medium  fine  sand 440 

Average  purification  (filters  Nos.  15  B,  and  16  B) 4S3 

Filter  No.  13  A,  experiments  apon  the  purification  of  sewage  from  which  sludge 
has  been  partially  removed  by  sedimentation,  by  filtration  through  medium 

fine  sand 443 

Analyses  of  sewage  applied  to  filter 415 

Filter  No.  14  A,  experiments  upon  the  purification  of  sewage  by  medium  fine  sand  444 

Analyses  of  sewage  applied  to  filter 416 

Filter  No.  19,  experiments  upon  the  purification  of  sewage  flrom  which  sludge 

has  been  partially  removed  by  chemical  precipitation,  by  medium  fine  sand  445 

Analyses  of  sewage  applied  to  filter 416 

Filter  21  A,  experiments  upon  purification  of  sewage  by  fine  sifted  gravel,  aided 

by  a  current  of  air 446 

Average  purification 433 

Filter  No.  65,  experiments  upon  the  purification  of  sewage  by  coke  breeze     .        .  447 

Filter  No.  66,  experiments  upon  the  purification  of  sewage  by  gravel      ...  448 

Average  parification 433 

Filter  No.  67,  experiments  upon  the  purification  of  sewage  by  sand        ...  448 

Filter  No.  80,  experiments  upon  the  parification  of  sewage  by  coal  ashes       .        .  449 

Average  purification 433 

Filter  No.  81,  experiments  upon  the  purification  of  sewage  by  cinders    ...  450 

Average  purification 433 

Filter  No.  82,  experiments  upon  the  purification  of  sewage  by  cinders   .        .        .  4.'»1 

Average  purification 433 

Filter  No.  83,  experiments  upon  the  purification  of  sewage  by  sand        .        .        ,  402 

Filter  No.  84,  exiKJriments  upon  the  purification  of  sewage  by  coal  ashes       .        .  452 

Filter  No.  88,  experiments  upon  the  purification  of  sewage  by  sand  and  iron  filings  454 

Average  purification 433 

Filters  Nos.  92  and  93,  experiments  upon  the  i>urification  of  sewage  previously 

strained  through  coke,  by  double  filtration  through  sand      ....  455 

Filter  No.  9r>,  experiments  upon  purification  of  sewage  by  coal  ashes     ...  456 

Average  purification 433 

Sewage  purification  of  cities  and  towus  in  Massachusetts  by  intermittent  filtration       .  609 

At  Brockton 509 

At  Framingham 514 

At  Gardner 519 

At  Leicester 522 

At  Leicester  Poor  Farm 526 

At  Marlborough 628 
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Sewage  purification,  etc.  —  Concluded.  paob 

AtMedfield 532 

AtKatick, 534 

At  Spencer 536 

Sewerage  and  sewage  disposal,  action  of  the  Board  In  reply  to  applications  for  advice 

concerning 55 

Sewerage  and  water  supply,  report  npon 3 

Work  of  Board  relating  to xli 

Sharon,  consumption  of  water  in 380 

Water  snpply  of,  examination  of 293 

Sheffield,  water  supply  of,  examination  of 294 

Sherbom,  Massachusetts  Reformatory  Prison  for  Women,  water  supply  of,  advice  of 

Board 27 

Kxamination  of 295 

Sherman  Spring  Reservoir,  Williamstown,  examination  of  water  of     ...       .  333 

Shnmatnscacant  River,  in  Abington,  examination  of  water  of 332 

Silver  Lake,  Pembroke,  examination  of  water  of 271,272 

Small-pox,  prevalence  of,  in  Massachusetts viii 

Cases  of,  reported  to  the  Board  in  1897 viil 

Prevalence  of,  in  other  states x 

Mortality  from xxxviii,  655 

Reported  cases  of 631 

Weekly  summary  of  deaths  from 623 

Somerville,  health  of 684 

Consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of  (see  Boston,  Mystic  Works) 296 

Southampton,  examination  of  water  of  Manhan  River  in 192 

Sonthborough,  examination  of  water  of  Stony  Brook  (Boston  Water  Works)      .  127 

OfReservoirNo.  5  (Boston  Water  Works) 124-126 

Southbrldge,  sewage  disposal  of,  advice  of  Board 80 

Water  supply  of,  examination  of 296 

South  Hadley  Falls  Fire  District,  South  Hadley,  water  supply  of,  examination  of      .  297 

South  Hadley,  Mount  Hoi  yoke  College,  sewage  disposal  of,  advice  of  Board        .       .  73 

South  Watuppa  Lake,  Fall  River,  examination  of  water  of 159,  160 

Spectacle  Pond,  Wareham,  examination  of  water  of 319 

Spencer,  sewage  disposal  of,  advice  of  Board 82 

Sewage  disposal  at 536 

Spices,  ground,  inspection  of 567 

Spot  Pond,  Stoneham,  examination  of  water  of 226 

Heights  of  water  in 227 

Springfield,  health  of 684 

Water  snpply  of,  advice  of  Board 37 

Springfield  and  Ludlow,  water  supply  of,  examination  of 298 

Heights  of  water  in  Ludlow  Reservoir 305 

Spring  Pond,  Peabody,  examination  of  water  of 270 

Stafford  Pond,  Tiverton,  R.  I.,  examination  of  water  of 161 

Statistical  summaries  of  disease  and  mortality 613 

Summary  of  the  weekly  mortality  reports  from  cities  and  towns    .        .        .        .  614 

Fatality  (ratio  of  deaths  to  cases)  from  certain  infectious  diseases  in  1897     .        .  624 

Certain  infectious  diseases  reported  to  local  boards  of  health  in  1897  .        .        .  624 
Reported  cases  of  infectious  diseases  in  Massachusetts  for  1897;  diphtheria  and 

croup,  scarlet  fever,  typhoid  fever  and  measles 628 

Reported  cases  of  infectious  diseases  in  Massachusetts  for  seven  years,  1891-97 ; 

diphtheria  and  croup,  scarlet  fever,  typhoid  fever  and  measles      .        .        .  628 

Fatality  from  diphtheria  and  croup  in  England  for  1890-96 629 

Fatality  from  diphtheria  and  croup,  scarlet  fever  and  typhoid  fever  in  England 

for  1890-96 630 
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Statistical  saxninaries  of  disease  and  mortality —  Concluded,  taqm 
Keports  of  diseases  dangerous  to  the  pnblic  health  from  cities  and  towns  nnder 

theproYisionsofchapter302ofthe  Acts  of  1893 631 

Cases  of  infections  diseases  reported  to  this  Board  from  one  hundred  and 

seventy-two  cities  and  towns  during  1897 634 

List  of  towns  from  which  no  reports  were  receiyed 637 

Returns  of  deaths  from  cities  and  towns  having  a  population  of  more  than  5,000  .  639 

Names  of  reporting  towns  and  cities  with  estimated  population  for  1897     •       •  643 

Total  deaths,  deaths  by  sexes  and  age  periods,  and  still-births  (table)        .       .  644 

Deaths  by  months  (table) 648 

Deaths  from  specified  causes  (table) 6-52 

Causes  of  death,  death-rates,  and  percentages  of  total  mortality  ....  656 

Statistical  tables  for  the  year  ending  Sept.  30, 1897 Iv! 

Sterling,  examination  of  Stillwater  River  in 369 

Stetson's  Pond,  Pembroke,  examination  of  water  of 179 

Still-births  in  cities  and  towns  having  a  population  of  over  5,000  (see  also  Births)       .  M 

Stillwater  River  in  Sterling,  examination  of  water  of 369 

Stockbridge,  water  supply  of,  examination  of 309 

Stoneham,  health  of 685 

Consumption  of  water  in  (see  Wakefield) 880 

Water  supply  of.    (See  Wakefield  and  Stoneham,  page  313.) 

Examination  of  water  of  Spot  Pond 236 

Heights  of  water  in  Spot  Pond 2S7 

Stony  Brook,  Boston,  examination  of  water  of 372 

Stony  Brook,  Southborongh,  examination  of  water  of  (Boston  Water  Works)     .        .  127 

Stony  Brook  storage  reservoir,  Waltham,  examination  of  water  of       ...       .  144 

Heights  of  water  in 146 

Stougbton,  consumption  of  water  in 380 

Sudbury  River,  examination  of  water  of,  at  Ashland  (Boston  Water  Works)       .        .  120 

Average  monthly  flow  of,  in  1897 3S8 

Average  weekly  flow  of  Sudbury  River  and  Merrimack  River        ....  389 

Rainfall  received  and  collected  on  water-shed  of,  in  1897 390 

Yield  of  water-shed,  1875-1897 391 

Summary  of  food  statistics 57.'» 

Summary  of  water  supply  statistics 377 

Summary  of  weekly  mortality  reports  from  cities  and  towns 61* 

Summer  resorts,  inspection  of xx 

Swampscott,  advice  of  Board  relative  to  a  proposed  water  supply 42 

Examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 307 

Swampscott  and  Nahant,  consumption  of  water  in 3S0 

Water  supply  of,  examination  of 308 

Syrup,  inspection  of 567 

Tannery  sewage,  purification  of 3% 

Tatnuck  Brook  storage  reservoir  (IloUlen  supply),  Worcester,  examination  of  water  of  :U8 

Height  of  water  in X^ 

TiUinton,  health  of n^5 

Consumption  of  water  in 380 

Sewage  disposal  of,  advice  of  Board Sj 

Water  supply  of,  examination  of ;»ll 

Tea,  inspection  of .'i69 

Tisbury,  consuniption  of  water  in .SSO 

Water  supply  of,  examination  of 313 

Tiverton,  R.  I.,  examination  of  water  from  Stafl\>rd  Pond I'U 

Town  Brook,  Qulncy,  exam\nax\oii  o^  NvaXviT  ol ;^279,  2S2 
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Taberculosis,  examinatioiis  of  sputum  and  other  material  suspected  of  containing  the 

bacilli  of 604 

Summary  of  the  two  years  ending  March  31, 1898 607 

Turner's  Falls,  Montague,  milk  of 682 

Turner's  Falls  Fire  District,  Montague,  water  supply  of,  examination  of      .       .       .  243 

Typhoid  fever,  prevalence  of x 

Deaths  and  death-rates  from,  in  Massachusetts  cities,  1871-95  (table)     ...  xii 

Deaths  and  death-rates  from,  in  Massachusetts  cities,  1896-97  (table)    .       .       .  xiii 

Mortality  from  (tables) xxxviii,  652,  656 

Reported  cases  of 624,  631 

Weekly  summary  of  deaths  from 620 

In  Lawrence,  deaths  from,  1887-97 495 

Underdralns  beneath  sowers,  examination  of  irater  of: 

At  Brockton 139 

AtFramingham * 167 

At  Leicester 205 

AtMedford .  238 

At  Newton 254 

United  States  Arsenal,  Watertown,  sewage  disposal  of,  advice  of  Board       ...  88 

Upper  Nauk^ag  Pond,  Ashbumham,  examination  of  water  of 104 

Urine,  purification  of,  by  filtration 431 

Uxbridge,  examination  of  Blackstone  River  at 356,367,360 

Water  supply  of,  examination  of 318 

Malarial  fever,  prevalence  of,  at '     .  xix 

Vine  Brook,  Lexington,  examination  of  water  of 210 

Tine  Brook  storage  reservoir,  Lexington,  examination  of  water  of        ....  210 

Vineyard  Haven  Water  Company,  Tisbury,  water  supply  of,  examination  of*    .       .  313 

Vinegar,  inspection  of 667 

Vital  statistics,  registration  of xxix 

General  table  ofvital  statistics,  1847-96 xxx 

Marriages  in  Massachusetts,  1896 ^ .       .       .  xxxi 

By  nativity xxxi 

By  months  (table) xxxi 

Births  in  Massachusetts  In  1896 xxxii 

By  sex xxxii 

Ratio  of  males  to  females,  1887-96  (table) xxxii 

By  parent  nativity xxxii 

By  months,  1896  (table) xxxiii 

Still-births xxxiii 

Plural  births xxxiii 

Deaths  in  Massachusetts,  1896 xxxiv 

By  sexes xxxiv 

By  months  (table) xxxiv 

By  ages  (table) xxxiv 

Infant  mortality  of  cities  (table) xxxv 

Causes  of  death xxxvi 

Mortality  from  ten  prominent  causes,  1887-96  (table) xxxvii 

General  tables,  1877-96 xxxvlii-xl 

Wakefield,  health  of 685 

Wakefield  and  Stoneham,  consumption  of  water  in 380 

Water  supply  of,  examination  of 313 

Walden  Pond,  Lynn,  examination  of  water  of 219 

Heights  of  water  in 225 
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Walker's  Brook,  Marlborough,  examination  of  water  of  (Boston  Water  Works)          .  123 

Wallace  Pond,  Gloacester,  examination  of  water  of 175 

Walpole,  consumption  of  water  in    ... 380 

Water  supply  of,  examination  of 315 

Waltham,  health  of 6S5 

Consumption  of  water  in 380 

Water  supply  of,  advice  of  Board 45 

Examination  of 315 

Examination  of  water  of  Charles  River  at 317 

Examination  of  water  from  Hobb*s  Brook Ii5 

From  Stony  Brook  storage  reservoir 144 

Heights  of  water  in  Stony  Brook  storage  reservoir 146 

Wannacomet  Pond,  Nantucket,  examination  of  water  of 244 

Ware,  health  of 686 

Consumption  of  water  in    ...... 380 

Water  supply  of,  examination  of 31S 

Wareham,  water  supply  of,  examination  of  (see  also  Fairbaven) 318 

Wareham,  Marion,  Mattapoisett  and  Fairhaven,  advice  of  Board  relative  to  a  proposed 

water  supply 47 

Wareham,  Onset  Bay  Fire  District,  consumption  of  water  in 380 

Water  supply  of,  examination  of 319 

Wareham  (Onset  Bay),  Onset  Bay  Grove  Association,  sewage  disposal  of,  advice  of 

Board 89 

Ware  River,  examination  of  water  of,  at  Cold  Brook  Station,  Barre     ....  373 

Warren,  health  of 686 

Waste  liquors  fh)m  industrial  works,  disposal  of 395 

Tannery  sewage 396 

Paper  mills 402 

Wool  scouring  and  rinsing  works 406 

Water: 

Experiments  upon  the  filtration  of,  at  the  Lawrence  Experiment  Station       .        .  45i>-50:j 

Outline  of  objects,  plans  and  results  of  experiments 4r»8 

Application  of  Bacillus  Prodigiosus i-tS 

Results  of  experimental  nitration  of  Merrimack  River  water AGO 

Results  obtained  from  experimental  filters 4t>s 

Effect  of  scraping  upon  experimental  filters 470 

Effect  upon  bacterial  efficiency  of  increased  number  of  bacteria  in  the  applied  water  472 
Intermittent  and  continuous  filtration  of  water  more  iK)lIuted  than  Merrimack 

River  water 477 

Detailed  account  of  the  work  of  the  several  water  filters  in  1897      ....  47&-4*»4 

Growth  of  bacteria  in  filtered  water 4!yi 

Filtration  through  ashes 492 

Lawrence  city  filter,  operation  of,  with  tables  of  daily  results 494-.'h>5 

Water,  purification  of,  by  sand  filtration 458 

Water  supplies,  examination  of 97 

Water  supply  and  sewerage,  action  of  the  Board  in  reply  to  applications  for  advice 

concerning 3 

Report  to  the  Legislature  upon 3 

Review  of  work  of  the  Board  relating  to xli 

Water  supply  statistics,  summary  of        ... 377 

Records  of  rainfall 381 

Flow  of  streams 388 

Watertown,  advice  of  the  Board  relative  to  water  supply  of 49 

United  States  Arsenal  at,  advice  of  the  Board  relative  to  sewage  disposal  of .        .  t>S 

Watertown  and  Belmont,  consumption  of  water  in 3S0 

Water  supply  of,  examination  of       .       . S'3i) 
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Watertown  Water  Supply  Company,  Watertown,  adyice  of  the  Board  relative  to 

water  supply  of 49 

Water  works : 

Consumption  of  water,  statistics  relating  to 379 

Date  of  introduction  of»  into  cities  and  towns 378 

Number  of 377 

Ownership  of 378 

Waushakum  Pond,  Sherbom,  examination  of  water  of 295 

Wayland,  examination  of  water  of  Lake  Cochitoate  (Boston  Water  Works)      .       •  130 

Water  supply  of,  examination  of 322 

Webster,  consumption  of  water  in 380 

Sewage  disposal  of,  advice  of  Board 90 

Water  supply  of,  examination  of 828 

Wellesley,  health  of 687 

Consumption  of  water  in 380 

Water  supply  of,  advice  of  Board 61 

Examination  of 323 

Wenham  and  Beverly,  examination  of  water  of  Longham  Brook  Reservoir        .       .  292 

Of  Wenham  Lake 290 

Heights  of  water  in  Wenham  Lake 293 

Wenham  Lake,  in  Beverly  and  Wenham,  examination  of  water  of      ...       .  290 

Heights  of  water  in 293 

Westborough,  water  supply  of,  examination  of 324 

Westboroogh  Insane  Hospital,  Westborough,  water  supply  of,  examination  of   .       .  325 

Westfield,  health  of 687 

Milk  of 582 

Wat^  supply  of,  examination  of 326 

Westminster,  Meeting-house  Pond,  examination  of  water  of 165 

Weston,  advice  of  Board  relative  to  proposed  water  supply  for  several  houses  in .       .  53 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 327 

Examination  of  various  sources  with  reference  to  proposed  water  supply  for 

several  houses  in 328 

Westport,  examination  of  water  from  Sawdy  and  Devol  ponds 162 

West  Roxbury,  examination  of  water  of  Charles  River  at 141 

West  Springfield,  wat^r  supply  of,  examination  of 329 

West  Stockbridge,  water  supply  of,  examination  of 330 

Weymouth,  water  supply  of,  examination  of 331 

White  Pond,  Maynard,  examination  of  water  of 285 

Whiting  Street  storage  reservoir,  Holyoke,  examination  of  water  of     ...       .  190 

Whitman,  health  of 687 

Advice  of  Board  relative  to  pollution  of  water  supply 93 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 831 

Whooping-cough,  mortality  from  (tables) xi,  652,656 

Weekly  summary  of  deaths  from 623 

Williams  Lake,  Marlborough,  examination  of  water  of 231 

Williamstown,  water  supply  of,  examination  of 333 

Examination  of  Hoosac  River  at 362 

Winchendon,  health  of 688 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 385 

Winchester,  health  of 688 

Water  supply  of,  examination  of       ... 335 

Winter  weather,  effect  of,  upon  experimental  filtration  of  sewage 420 
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Winthrop,  oonsamptioD  of  water  in  (see  Revere) 380 

Water  sqpply  of  (see  Beyere) W 

Wobam,  consomptioii  of  water  in 380 

Water  supply  of,  examination  of 340 

Wool  scouring  and  rinsing  works,  purification  of  waste  liquors  flrom    ....  406 

Worcester,  health  of 688 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 343 

Height  of  water  in  Holden  and  Leicester  storage  reservoirs 350 

Worcester,  Dr.  C.  P.,  report  of,  upon  food  and  drugs S57 

Worcester  Phnedpitation  Works,  analyses  of  sewage  and  effluent  at      ...       .  3M 

Wright  Pond,  Holyoke,  examination  of  water  of 191 

Wright's  Pond,  Medford,  examination  of  water  of 237 
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